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DDC  Availability  Notice 

Each  transmittal  of  this  documsnt  outsids  ths  Depart* 
msnt  of  Defense  must  have  prior  approval  of  Command¬ 
ing  General,  US  Army  Materiel  Command,  ATTN: 
AMCPM-AI,  Washington,  D.  C.  20315. 


Disposition  Instructions 

Destroy  this  report  when  it  is  no  longer  needed.  Do 
not  return  it  to  die  originator. 


Disclaimer 


The  findings  in  this  report  are  not  to  be  construed  as 
an  official  Department  of  the  Army  position,  unless  so 
designated  by  other  authorised  documents  issued  and 
approved  by  the  Department  of  the  Army.  The  'use  of 
trade  names  in  this  report  does  not  constitute  an  offi¬ 
cial  endorsement  or  approval  of  die  use  of  such  com¬ 
mercial  hardware  or  software.  This  report  may  not 
be  cited  for  purposes  of  advertisement. 
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1  7  Af’Ji  ij/c 


rii.-l  Kc ports,  Ktif.5 C--  ovxnr'  at/!  S;.vv5*c  Tc-nt,  M42C0  Kcckot 
Lavnc!  -r  for  Z.'/S-Oi.ch  KsAh,  USA'i'iCtfl  Project.  Ko. 

/|..V:.t-3C?-.-:O0-0j'i  f'JOj 


l'i\nc;-'v  for  P.'/E-J  r.ch  Kyeket 

V.  fi.  i.;"  ?!',;•  Co:  .sr.i.d  » 

/A n:-. 

Dover,  he.:  Jet  j.-  Y  07&>7 


1.  Ko^f-u-r  tcccs: 

&.  :.-  oj=  c:t  :?o.  ixiMSoarot. 

b.  Icltc-,  Ci-C.  -V,  It  A:.ril.  l$o5.  subject:  DcofiVtucnt 

•of  It.-.  Ar:,  :  •  eve  Acre  need  P:  volc-v  -nt  Objective  (AbO)  for  E-lee.- 

ti\v:  Jh“A <  : 5  A- r.t  E;d ..-yt t :::  for  A'v.y  Aircraft. 

c.  lottc  r,  •,  USAlrCCM,  13  Iloverber  1 o£o ■  subject:  Ccr.- 

clitic-:. O  r.c.’ of  Kocl-xt  Launcher  for  2.?3-lsch  r;  AH,  X.\T< 00. 


A'T.:T-T:0,  ;JSA?1  13  January  157c.  subject  cs  Above. 
Abb.  :'.  *  USA* : -CCM,  ??  February  1J70,  subject  &s  rlovc. 


d.  J. otter, 

%  \ 

C.  letter, 

2.  /ai  vvov-:1  _f-t  *  t .  ••  -.J  : 

fi.  Subject  reverts  ere  approved  except  as  stated  herein.  ; 

b.  Kcfcrer.nc  Id  fc svrrded  final  reports  of  the  cnyir.cr.-rin;;  rr.d 
service  tests  (.V/E*)  of  subject  lfi*.:r.e!.fir,  hovover,  the  IT  re. port  con¬ 
tained  dr. '.a  that  in  error.  The  dot-:.  vr.s  corrected  end  revised 

i  c.j.j.  i-.-  .  .  .  —  v-..  — ..  J  C  .  -  V.  -  .  v*  *— *  J.  v  ,  .  —  l  vv.—  v  /  vi...  J'-::  i  Ci 

the  IT  re ;  :>rt  v:r d:;::.d  neve-:-  scry  to  jv'c-clvd?  te’.s" nte:r;vrci.'-ti on  c1'  the 
date  cost vi the  It  rc.y.rt.  This* letter  «r.j  the  inclosed  rc-y.-vls 
sui/  rje  ■-:  re.- foresee  Id  find  jc  fcroncc  1c  and  the-  reports  inclosed  t:.:  :v- 
vitb.  1  c  .u-rrt  r  .  r  fo'v  '•  I  by  reference.  Id  r.r.d  re  foie  roe  If;  1 
destroyed.  The  revisions  ::“do  to  the-  or.pir.eori u£  test  import  have  l.rd 
no  of  foci,  on  the.-  T;b(-b  :*oi  'ability  j-c*sition.  .  1 
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J  V  ATK127C 

SUiV  Final  Reports,  Pnginoering  and  Service  Test,  XK209  Rocket 
J.avm-.hc  j  'foi-  2.75-ii.ch  FFAU,  USATj  '»f -M  Project  Ko. 
ij-  V:.i-300-20C»-001  /003  * 

3.  Pr.ck  -••ov.-./T ! : 

a.  The  >”3.  «  tube  rouse-'.  blc/rip"iral»lo  rocket  launcher, 

pv.-.v‘  '  ..1  tlr-  Army  v.nlth  its  first  2.V5-  inch  foldi ng  fin  serial  rocket 
(l-TAP)  c* *  Vilify  for  helicopters.  An  additional  rocket  capability 
v?s  eff  00'.  v:5th  the  development’  of  the  Kl6  arc!  K21  artsrusont  sub- 

syri'-;  :•  v.bich  j’*cyided  a  7- tube  launcher  (nijjCAl)  and  a  Machine  gun 
capability, 

b.  V.’!  c it  v:a.s  decided  that  the  XM3  launcher  would  not  be  stand- 
csvli d  r v: c *:'•  d  t.c>  longer  be  produced,  the  need  for  a  launch**'  with 
a  cr.p-c-51;.  1: lev  th.e  H^SAl  .bocefco  apparent.  Consequently,  the 
Ar.  y  turned  to  a  19- tube  rocket  launeho*'  vrhieh  *.:as  Using  used  by  the 
Uavy  and  / Vr  Force  0  V-3/A).  Those  launchers  which  were  designed  for 
a  one-ti:.'.  u:e  wore  :  edified  to  provide  a  reuscablc  capability  and 
identified  cs  the  XMI59. 

c.  An  initial  production  test  (IPT)  of  the  XKI59C.  a  later  version 

of  the-  launch'?*,  re* cried  problems  with  detents  ar.d  firing  contacts 
vrhieh  the*  launch' ;•  u:.; t able  for  full  release.  This  in  addition 

to  other  ci  rev  rest  a-  roc  led  to  the  dcvol  operant  of  the  XM200,  vrhieh  is  a 
1 9- tub '  reus; -bit /icp-rrablc  rocket  launcher. 

d.  An  engineering  test  ar.d  service  test  of  the  XI'2C0  launcher 

va s  cc-udrctc d  Vy  Aberdeen  Proving  Ground  (AFG)  and  U.  S.  Arpiy  Aviation 
Test  loa'd  respectively  fro.;  July  I9C9  to  October  I9S9.  The  results 
of  those  tests  are  contained  in  the  inclosed  reports. 

c..  An  TPT  on  an  unproved  version  of  the  1C-2CQ  is  also  being 
conduct rd  by  A?G .  Testing  has  been  completed  and  a  final  report  is 
being  vrrit ten .  On  13  hover. her  lo£?,  prior  to  the  completion  of  all  . 
testing,  this  hcrdcU'V’lers  interposed  r.o  objection  to  the  conditional  - 
release  e«*  the  IPT  '35-200  launcher  (reference  1c). 

ft.  Test.  Pesul  ts: 

a.  The  X:*200  rocket  launcher  root  33  of  36  applicable  requirements. 
A  total  of  2  deficiencies  and  2  shortcomings  v:ero  reported.  After 
anal  y  si  ;■  and  reclassification,  2  deficiencies  £-d  1  short  coning-  remain. 
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1  7  AJ'fv  ij/ J 


Si-.1*’ "AV:  r  j  t,1  h'  rTorts,  Kn^i ;  •  ovi.n:*  an :  Service  Test,  XK2CC*  Lcchc-t 
Laurel  r  for  2.7i--?*..'h  h-'Ah,  USAYACAh  Project  Ho. 

!i-i:z-yco-zoo-cai/o:c ' 


lVojcc-t  r  for  2.75-Jr.eh  ••■oo>:ct 

V.  S.  L5 on:: . Co: 

A'i  n;: 

Dover,  Lev:  Jc  r;- :  v  Cr/eif) 


1.  ’i.r.it'/ 

a.  K))V.v*  ..Project  Ho.  806143*.  ' 

b.  U'Uyv,  Cl't:  -V.  lv It  April  19^9,  project:  Department 

•0f  the  Ar.  .  Ar:  *  cv-:  ;*  Ads'c  v.cc d  :':\or:  -  •  ~-.t  Cbjcot'vo  (ADD)  for  Selec¬ 
tive:  U  r.i  Aebeyst:::  for  A  .  y  Aircraft. 

c .  Lett'  r ,  r : 5.  :•  '  -7  'J ,  us;  - :  :c .  13  Hove-bcr  1**0, _  subject :  Cc r- 
dition'l  IhAceca  of  Ke- elect  Launcher 


d.  Letter, 
c.  .hotter. 


for  7':+--',  ?ZkQO. 

•JSA?:  13  ^.v-ary  1S?C,  subject  above. 

?7  -Vnrua'y  I97O,  subject  as  above. 


2  •  A-v  y;ov/;\  Jr  ;J_  Jj#!h : 

<T" 

a.  Subject  reports’  are  approved  except  as  stated  heroin. 

b.  Defer- nee  Id  fervarded  fr.Al  reports  of  the  enpe nc ori r.y  ar.d 
service  tests  (L/LY)  of  subject  laur.oUr,  hovover,  the  LS  report  con¬ 
tained  .data  that  in  c~;vr.  the  data  v:cs  corrected  and  revised 
reports  submitted  by  referent  dc-.  Svbeerucntly.  further  revision  to 
the  KT  report  v::s  d::::.d  necessary  to  r-c-elude  ni r.iorpvct:-t  5  on  o'*  the 
data  contain'd  in  the  ;■/  report.  This  letter  «r.d  the  inclosed  rcy. -rts 
svi/.rrf  •'  reference-  Jd  and  reference  lc  and  the  report r-  inclosed  thc.'.v- 
vith.  L'  opert  r  .  :  vt  r  for-.*  -■*.  '  by  ro*“c re  nee  Id  and  reference  To  b 
de'trcc  :d.  Vn-r  r<  v;"  < '  one  m  “  do  to  the  c.nyb  r.aori  ny  tr^t  report  have  hr  a 
no  effect  on  the  T.’X-h  suit  ah:  Joey  i-o  nation. 


1 1  apk  id/: 
t 


W&TvM  1.7  »ur- 

1  Ik  ports,  !••}.*: Jncw-ir.^  arc!  Service  Test,  XK200  Bocfcc 
lav!irf»cJ-*fo»-  J?.7;I-l».ch  I'V/.U,  U.0»."i  i  'XM  Project  Ko. 

ij.v:  :->X!-20vi.-ooi/oa3 ’ 

3. 


'  P.  «  ft-ivt*  rct8c.v.l,?c/i\::.?ira!>le  rocket,  launcher, 

prt.v*  1  •  li/-  /v.-.y  ’.  111  its  first  2.V5-ir.cl.  folding  fin  aerial  rocket 
c*  : :  1i:.y  for  helicopters.  additional  rocket  c--pe.bj.li  tv 

«?:•*  rffu.-’f  ■  "5ih  IV-  v  .veloy  :-;  til  of  the  Ml6  a;..i  1-21  WK'-xeut  sub- 
"to:.  ;  "cv" cV  o  7- t’.ilc'  1  c unchcr  (V ipC.-l. anti  &  loel.i no 
CCO’  V  I’J  t  /.  * 


VC.  C  .  ...--  -  -  -  *  -  ...  .'  1  .  . . i 

19- tv.: :.  1C  -cs; ;  VO  r  /i  t ;  -  r  iv.rOc.  rocket  )  rj’.cV.cr. 

j  . -v  ". ,,  -  ..  t  -  rr-'  r,-«v  -  CO  tCf:t  of  tV:C  XM2C0  0 

v, '  "V,. ‘.v  it  « 


gur.cr.or 
r.y  /vi  f.tion 
The  results 


e.  /.Vi  r  nec’wy  vj:-.  :  r-o  1  - - 

p. V-.  -  V’rc'.’i ~  7 £ ;yNG }  ard  U.  S.  A 

Ici.t  }  or-'-t-  rc  r:  :c fSv  1y  fro..  July  T9C9  to  Cctol  cr  I9C9.  Ti 
of  those  teals  are  cost :.c;'  in  the  inclosed  reports. 

con 

boiof  v:: 

tCSvi  lie,  v::-.o  j:v=--v...ju  -  w--* 

rclerse  c*  the  JW  MI-200  launcher  (reference  3c). 
i.t.  Test  It -srT-r. : 

a.  Tr.e  >:::?00  rocket  launcher  r  et  33  of  3$  applicable  recsui'-fi  onto. 
A  tetri  of  2  efficiencies  arJ  2  sVortcc:^nrr  vero  reported,  /ftti  _ 
criolv  •«.  ar.t  reel  ossification,  2  deficiencies  r.-i  1  short corciny  Y<:  :.r.. 
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1 7  fJ'K  r.  /  j 


.  •  '  -  f.  I  *~  r-  •' 

i*l!  -  ,:j  :  tti.nl  h’c.; -.V*:.,  I--.-  ‘  r.  -  end  rhvvjeo  Tex  t,  XM200  Rocket 
-'rev  tirwhco:!  Project  ::6. 

"OJ/COj  . 


b.  IhHrrit.eis:  (;) 


(’j)  V» .  o"  the  roeke1  launcher  to  rcect  the  rol ieb?  1 ?  !-/ 

rcov/'V-  '.  Vi  -.si' Vi  *  dr^iciox-c-y.  T.;o  cf  the  appl :  c.A: -1-:. 

v-  : ;  j-  l  V  o  "  this  deficiency.  Th*  requirc- 

J;.c.„\.  st  ' :  ‘  ■  •  •  1;  *  v/Alj  he  vn- Vi  ably  rr.'.i s  _.abl c  thvourfn  ICO 

iv’.-  r  -  i  ■ :  .  u;  an.’  5*?3  rocket  firings  vitl:o«t  major 

j>-  t.  v. :  V  .  ..!  .  A*  a  S  '-,  c-c  love!  one  can  c>:-:ot  to  five 

no  !.  '  .  y\  rot'..:’.  p: -it.'-  to  r-x.vaiv  end  C2  rounds  prior  to  a 

t.:  .*:•  :  ■  ?  il.  'j;.:'  ;-  e-  fibioocy  ir.  attributed  to  the-  foil©"? i  i. 

tv; o  l  -A.  A  A  tin.- sifi<  :1  as  deficiencies  in  both  the  Iff ' 

and  ft  vo:-.:  A-.. 

(.'  )  cAb-V  '•  .;o  >*" -  cvvn or.or.t  permitted  numerous  pinch 

i>;>i  ;.t ,  j\.  •  v’:.;  :*  ;i  ;  a.:-.d  vires  and/or  in  station  dari.ujcTvrnich  in 
tiv-;  cov.i .  A.  r.VlAyc::. 

(b)  T:  •:  cr;  ’  :,‘n  o  the  tut  a  fir5n<;-nr:v  detent  assembly  broke 

fvc  fly  eh.  r  :.a’:‘;;“  the  tube  uni::;eablo. 

.  -  / 

(?)  In,;  •.  v v.  re  .  v.  /.  c  f  unscheduled  maintenance  manhours 
r;.;/  '  »\  A.  t:  he::-  t:  ;  'i  v;.:Av  o:  ::  atonal  is  classified  as  &  deficiency. 

*  at  vhv  cr.-  mi:.;  lion  miinfc-na.r.c.o  level  have:  the 
teehr  -r-'/ity  t:.  :  the  vaseUdulad  maintenance  on  the  £!<  CO 

1 «av.  ,  th.  rv  of  •A..ov:  .-.  required  to  d:‘ assemble,  raprir,  a*.  ' 
fcsr •• : W  the  1  aunaher  (1.1  to  ?1  s-urr)  vill  plr.ee  an-  undue  burden 
on  the.  v.5-e:  .  there.  is  so  :."c  serf:,- A  Icwl  of  :.;a  *  ntv.:lr,f.hdlA  iy  states 
in  the  too;  re  eel  re  suer- r \i: ;  ho::ov„r,  the  follevin-  rr  f  r.t>  r.anee 
eh.- •art  ;t:‘ s  is  state;’  in  >  cfere  r.ce  lb  (an  advanced  devclorrter.t 
object;".-:  for  a  ‘  *  “  "  .  *  ‘  “  * 


c  '  r*  .  w  oi\-  *  - 


..  -at  rv*  r.yste::)':  "At  the  orcani  oaticn?.! 


*  .  -i  .t  :i  V' » :  v-  v--  i  .  --  ►.  ^  w.  »•  ..vi.-v.-n  *iu.  v  vv.  x  ui-A  :•  v  -  v<  •  *uv- 

cxcesx.iv  ; : .svv.f  cf  unaehrdvilod  x  ai r.tcsr.ncc-  rs shews  vrr.s  no t  classi  fied 
as  a.  def?  rr*  arvey  or  short cce.ir.r;  in  e5tr:r  report,  ho'.rcver,  rr.inlaiti- 
obiiity  fcr.'.tv- cs  v.zrc  identified  as  unacceptable  in  the  ST  report 
(p-  fb  3.  prrary  aph  1.5.fl).  ' 
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ABSTRACT 


The  US  Army  Aviation  Test  Board  service  tested  the  XM200  2.75- 
Inch  Rocket  Launcher  to  determine  its  suitability  for  Army  use.  The 
test  was  conducted  at  Yuma  Proving  Ground,  Arizona,  in  July  1969. 

The  XM200  was  installed  on  UH-1C  and  AH-1G  Helicopters  and  ground 
and  flight  tested  day  and  night,  with  an  expenditure  of  1, 864  aerial 
rockets.  The  XM200  generally  met  the  Technical  Requirements,  except 
in  the  area  of  reliability.  Two  deficiencies  were  discovered--one  in 
the  electrical  wiring  and  one  in  the  contact  detent  assembly.  These 
deficiencies  resulted  in  excessive  unscheduled  maintenance  and  de¬ 
creased  operational  reliability.  It  was  concluded  that  the  XM200,  in 
its  present  configuration,  is  not  suitable  for  Army  use,  and  that  it  is 
not  an  acceptable  replacement  for  the  XM159(  )  launcher.  It  was 
recommended  that  the  XM159(  )  not  be  replaced  by  the  XM200;  that 
immediate  action  be  taken  to  correct  the  deficiencies;  and  that  after 
the  deficiencies  are  corrected,  a  check  test  be  conducted. 


FOREWORD 


The  Commanding  General,  US  Army  Test  and  Evaluation  Com¬ 
mand  (USATECOM),  directed  this  service  test  by  letter,  AMSTE-BG, 
Headquarters,  USATECOM,  5  September  1968,  subject:  "Test  Direc¬ 
tive,  Engineering  and  Service  Test  of  Rocket  Launcher,  2.75-Inch, 
XM200.  " 

The  US  Army  Aviation  Test  Board  (USAAVNTBD)  was  resppnsible 
for  planning  and  conducting  the  test  and  for  reporting  the  test  results. 
USAAVNTBD  personnel,  other  than  the  author,  who  participated  in  and 
are  knowledgeable  in  the  details  of  the  test  include:  Mr.  Joseph  E, 
Givens  (Project  Officer):  LTC  Raymond  P.  Bosworth  (Planner);  CW2 
David  F.  Minner  (Maintenance);  Mr.  Clarence  J.  Carter  (Armament 
Equipment  Specialist). 

• 

The  US  Army  Aeromedical  Research  Laboratory  conducted  gas- 
contamination  studies  and  provided  a  report  on  that  subject. 

All  data  concerning  this  test  are  on  file  at  the  USAAVNTBD  under 
USATECOM  Project  No.  4-WE-300-200-003.  The  RDTE  Project  No. 
is  unknown. 
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SECTION  1.  SUMMARY 


1.1  BACKGROUND 

A  requirement  exists  for  an  additional  armament  subsystem  with 
a  larger  capacity  for  2.  75-inch  rockets  than  that  of  the  present  M158 
seven-tube,  reusable,  repairable  rocket  launcher.  The  XM159  nine¬ 
teen-tube  rocket  launcher  was  developed  to  satisfy  this  requirement. 

The  engineering  test  and  initial-production  test  of  the  XM159A  and 
XM159C  rocket  launchers  indicated  considerable  problems  with  indents 
and  firing  contacts  which  made  the  launcher  marginally  acceptable  for 
Army  issue.  The  Ml 58  has  proven  to  be  reliable  and  trouble  free. 

The  XM200  rocket  launcher  was  developed  in  an  effort  to  provide  a  19- 
tube,  reusable,  repairable  launcher  comparable  to  the  M158.  On  5 

September  19b8,  USATECOM  directed  the  USAAVNTBD  to  service  test 

0 

the  XM200  2.75-inch  rocket  launcher  (ref  7,  app  V). 

1.2  DESCRIPTION  OF  MATERIEL 

The  XM200  rocket  launcher~was  designed  for  the  2.  75-inch  Limited- 
Spin  Folding-Fin  Aerial  Rocket  (LSFFAR).  It  is  a  19-tube,  reloadable, 
reusable,  and  repairable  launcher.  The  launcher  consists  of  a  cluster 
of  19  tubes  packaged  in  a  round  configuration  encased  by  a  cylindrical 
shroud.  The  launcher  is  58  inches  long  and  15.7  inches  in  diameter, 
and  weighs  140  pounds  empty.  It  is  capable  of  being  loaded  from  the 
front  and  rear.  The  rocket  is  released  from  the  launcher  tube  by  pres¬ 
sure  generated  by  the  firing  motor  overcoming  a  restraining  detent. 

The  XM200  was  designed  to  be  compatible  with  the  firing  subsystems 
on  the  UH-1B/C,  AH-  1 G,  and  AH-5oA  Helicopters. 

1.3  TEST  OBJECTIVE 

To  determine  the  suitability  of  the  XM200  2.75-inch  rocket  launcher 
and  its  maintenance  package  for  Army  use. 

1.4  SCOPE 

,  ■  \ 

1.4.  1.  The  USAAVNTBD  conducted  this  service  test  during  July  l4oQ 
at  Yuma  Proving  Ground,  Arizona.  Ground  and  flight  testing  was  con¬ 
ducted  with  the  UH-1C  and  AH-1G  Helicopters  during  both  day  and  night 
with  the  expenditure  of  1,864  2.75-inch  LSFFAR's  (using  the  MK40 
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motor  with  mods  through  MOD  3  and  the  modified  XM229  warhead  with 
both  the  M423  and  XM429  fuzes)  over  a  30-day  period.  Four  XM200 
launchers  as  test  items  and  one  launcher  as  spare  parts  were  used 
during  the  test. 

1.4.2.  The  criteria  used  during  this  test  were  the  technical  require¬ 
ments  for  Launcher,  Rocket,  Aircraft,  2.75-Inch,  XM200  (ref  6),  the 
Qualitative  Materiel  Requirements  for  Armed  Helicopter  Weapons  Sys¬ 
tems  (ref  2),  appropriate  technical  manuals,  and  the  qualitative  judg¬ 
ment  of  project  personnel.  Special  attention  was  given  to  design  def¬ 
iciencies  and  the  elimination  of  unnecessary  features  which  would  not 
adversely  affect  the  essential  performance,  reliability,  compatibility, 
or  safety  of  the  subsystem. 

1 . 5  SUMMARY  OF  RESULTS 

1. 5.  1.  Weights  and  dimensions  were  similar  to  those  for  the  XM159(  ) 
launcher.  Cluster  arrangement  and  design  configuration  were  adequate. 

1.5.2.  The  XM200  was  physically  compatible  with  the  UH-1(  )  and  AH- 
1G  Helicopters.  The  design  gross  weight  and  center -of -gravity  (c.g.) 
limitations  of  the  UH-1(  )  were  not  exceeded  with  the  XM200  installed  and 
loaded;  however,  the  design  gross  weight  of  the  AH-1G  could  be  exceeded 
in  the  HOG  configuration  if  more  than  1,330  pounds  of  fuel  were  used,  when 
conforming  to  the  flight  safety  release  for  this  test  (part  D,  app.  I). 

1.5.3.  Only  the  Aircraft  Armament  Repairman's  Organizational  Main¬ 
tenance  Tool  Set  was  required  for  a  "fly-away"  kit  to  support  the 
XM200  in  the  field.  The  XM200  was  adequately  boresighted  and  har¬ 
monized  using  standard  equipment.  Loading  and  unloading  were  per¬ 
formed  without  difficulty.  Reloading  procedures  were  adequate  and 
the  turnaround  times  were  not  excessive. 

1.  5.4.  Operation  was  compatible  with  the  UH-1(  )  and  AH-1G  Heli¬ 
copters  and  the  aircraft  subsystems  and  no  adverse  effects  on  aircraft 
flight  control  or  stability  were  encountered.  The  XM200  was  opera¬ 
tionally  suitable  and  was  compatible  with  other  armament  subsystems 
and  the  pilot's  gunsight  on  both  aircraft. 

1.  5.5.  Effective  and  minimum  safe  ranges  of  the  rockets  were  com¬ 
parable  to  those  when  launched  from  an  XM159(  )  launcher.  Operation 
resulted  in  a  high  degree  of  kill  probability  on  simulated  area  targets. 


1.5.6.  Ripple  firing  during  the  hours  of  darkness,  without  artificial 
illumination,  was  hazardous  because  rpeket  burnout  restricted  the 
pilot's  vision  outside  the  helicopter. 

1.5.7.  Rocket  noise  levels  were  acceptable  and  no  apparent  damage  to 
personnel  resulted.  Rocket  gas  s  were  no  more  detectable  than  those 
from  other  wing-mounted  subsystems  when  fired  under  similar  condi¬ 
tions. 

1.5.8.  Maintainability  features  were  unacceptable  and  unscheduled 
maintenance  was  excessive. 

1.3.9.  Operational  reliability  was  unsuitable.  Logistical  support  re¬ 
quirements  were  excessive  and  the  maintenance  reliability  features 
were  inconsistent  with  like  features  found  in  similar  armament  subsys¬ 
tems.  Although  the  tubes  should  meet  their  intended  service  life,  parts 
usage  was  excessive.  The  calculated  MR  TS  was  23  to  37  rounds  at  a  90- 
percent  confidence  level. 

1.5.  10.  Maintenance  instructions  contained  in  the  manual  were  ade¬ 
quate  for  the  level  of  maintenance  required. 

1.5.11.  Operational  safety  was  acceptable. 

1.5.  12.  The  XM200  generally  met  the  criteria  as  stated  in  the  techni¬ 
cal  requirements,  except  in  the  area  of  reliability.  (See  appendix  II.  ) 

l.o  DISCUSSION 

The  unscheduled  maintenance  of  the  launcher  was  excessive,  thus 
decreasing  the  operational  reliability.  The  excessive  maintenance  was 
attributed  to  two  deficiencies',  the  electrical  wiring  and  an  unreliable 
oin  located  in  the  contact  detent  assembly.  Approximately  15  man-hours 
were  required  for  each  disassembly,  repair,  and  reassembly  of  the 
launcher.  (See  Maintenance  and  Reliability  Analysis  Charts,  app  IV.  ) 

If  both  deficiencies  are  corrected,  there  should  be  practically  no  un¬ 
scheduled  maintenance. 

1.7  CONCLUSIONS 

a.  The  XM200  2.  75-inch  rocke.t  launcher,  in  its  present  con¬ 
figuration,  is  not  suitable  for  Army  use. 
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b.  The  XM200  launcher  i«  not  an  acceptable  rep'acement  for  the 
XM159(  )  launcher. 

1.8  RECOMMENDATIONS 

a.  The  XM159{  )  launcher  not  be  replaced  with  the  XM200  launcher 
for  Army  use. 

b.  Immediate  action  be  taken  to  correct  the  deficiencies  listed  in 
appendix  III. 

c.  After  the  deficiencies  listed  in  appendix  III  are  corrected,  a 
check  test  be  conducted  to  determine  suitability  for  Army  use. 


1-4 


SICTION  S.  DITAIIS  OF  TBST 


2.  1  DESIGN  CHARACTERISTICS 
2.  1.  1.  Objective 

\ 

To  determine  the  design  characteristics  of  the  XM200  rocket 
launcjher . 

2.  1.2.  Criteria 


a.  The  19  tubes  shall  be  clustered  ins  minimum  volume  pack¬ 
age  which  shall  be  essentially  cylindrical.  Fore  or  aft  aerodynamic 
fairings  are  not  required,  but  accommpdations  for  fairings  must  be 
provided.  (Para  3.  1. 3. 2,  ref  6) 

b.  The  launcher  shall  have  19  round  tubes  cylindrically 
^shrouded  in  a  maximum  15.72-inch  diameter  package.  The  launcher 

tubes  are  tobe  compatible  with  the  maximum  length  combination  of 
motors  and -warheads.  (Para  3.  1. 3.  3,  ref  6) 

c.  The  empty  weight  of  one  complete  19-tube  launcher  shall 
be  minimum  weight  compatible  with  performance.  (Para  3.  1.3.4, 
ref  6) 


d.  The  rocket  will  utilize  the  17-pound  warhead  with  either  the 
M423  or  XM429  fuze.  The  rocket  weight  is  28.22  pounds  with  the  M423 
fuze.  The  overall  length  of  the  MK40  rocket  motor  with  the  XM229  war¬ 
head  and  M423  fuze  is  67.  72  inches.  The  c.  g.  is  located  26.  90  inches 
from  the  rocket  nose.  (Para  3.1.3.  7,  ref  6) 

e.  POMM  9-1090-204-12/2  (XN1200). 

2.  1.3.  Method 


The  rocket  launchers  were  inspected,  weighed,  measured,  and 
photographed.  The  c.g.  was  determined.  The  weights  and  measure¬ 
ments  were  compared  with  those  of  the  XM159  launcher.  The  cluster 
arrangement  of  the  tubes  and  the  accommodations  for  fairing  were 
evaluated.  The  spring  tension  on  each  contact  was  measured.  The  fire 
control  panel  and  location  of  the  panel  were  inspected  and  photographed. 


Figure  2 


Rear  View  of  XM200. 
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2.1*4.  Route 


2. 1.  4.  1.  Condition  on  Receipt.  Tho  four  launchers  shot  wor#  used  as 
ttdt  itorrt  were  now  ond  wort  in  excellent  condition  upon  rocoipt  (fig 
1  nnd  2).  Tho  ono  launcher  thnt  *»i  uood  for  opnro  ports  wu  not  in 
oporotionol  conditio*.  odd  woo  stonctlod  “do  not  firo.  “  Tho  lounchor 
hod  boon  uood  during  tho  vibration  tost  st  Rodstono  Arsenal  by  US  Army 
Missile  Commond  (USA  M2  COM)  ond  mtornol  domogo  hod  rosultod. 
Lotor.  whon  tho  lounchor  wos  disassembled,  crocks  in  tho  forward  and 
innor  bulkhead  ond  numerous  damaged  wires  wore  discovered.  Tho 
hardback,  tie  rods,  spacer  sleeves,  tubes,  ond  contacts  were  usable. 
Tho  launchers  wore  fired  using  tho  standard  firo  control  panels  in  the 
AH*  1C  ond  w'H*lC  Helicopters. 

2.  1.4.2.  Weight  ond  Dimensions.  The  weights  ond  dimensions  of  the 
XM200  launcher  ond  the  XM159  launcher  and  components  are  listed 
below : 


* 

XM200 

XM159 

Weight  without  rockets 

140. 0  lb. 

136.  0  lb. 

Weight  with  19  rockets 

6?2.9  lb. 

670.  7  lb. 

Weight  of  tube 

4.0  lb. 

4.0  lb. 

Length  of  launcher 

60.5  in. 

59.  6  in. 

Length  of  launcher  ond 
rockets  installed 

63. 6  in. 

63.  1  in. 

Length  of  tube 

56. 0  in. 

56.  0  in. 

Hontontol  diameter  of 
launcher 

15.5  in. 

15.2  in. 

2*3 


XM200 


XM159 


Vertical  diameter  of 

15.5  in. 

15.5  in. 

launcher 

Tube  inside  diameter 

2.  8  in. 

2.  8  in. 

\ 

Tube  outside  diameter 

2.  9  in. 

2.  9  in. 

2.  1.4.3.  Center  of  Gravity.  The  c.g.  of  the  launcher  empty  was  31.2 
inches  and  loaded  was  23.8  inches  from  the  front. 

2.  1.4.4.  Cluster  Arrangement.  The  arrangement  of  the  tube  cluster 
was  compact,  yet  the  contacts  could  be  placed  so  as  not  to  interfere 
with  loading  and/or  unloading.  Thex  cluster  was  inclosed  in  a  metal 
fairing  and  accomodations  for  ’’break  away"  nose  and  tail  fairings 
were  provided.  The  average  tension  on  the  contact  springs  was  18 
pounds  (high,  22  pounds;  low,  14  pounds)  prior  to  the  launching  of 
rockets. 


2.  1.5.  Analysis 

2.  1.5.  1.  The  weight  and  dimensions  of  the  XM200  launcher  were  simi¬ 
lar  to  those  for  the  XM159  launcher  and  met  the  criteria. 

2.  1.5.2.  The  cluster  arrangement  and  design  configuration  of  the 
launcher  were  adequate  and  met  the  criteria. 

2.2  INSTALLATION  CHARACTERISTICS 

| 

2.2.1.  Objective 

To  determine  the  installation  characteristics  of  the  XM200 
rocket  launcher  when  installed  on  and  removed  from  the  UH-1(  )  and 
AH-1G  Helicopters. 


2.2.2.  Criteria 


a.  The  launcher  will  be  compatible  with  the  AH-1G  away  braces 
and  ejector.  The  stores  support  will  have  14-inch  lug  spacing  and  will 
be  compatible  with  the  standard  aircraft  MA- 4A  bomb  rack,  the  AH- 

1G  RPI  rack,  the  UH-1B  XM156  mount,  and  the  Aero  65A 1  bomb  rack 
on  AH-56A  Helicopter.  (Para  3. 1.2,  ref  6) 

b.  The  launcher  support  lugs  will  be  spaced  14  inches  apart 
to  be  compatible  with  the  MA-4A  bomb  rack.  The  lug  location  will  be 
such  that  a  fully  loaded  rocket  package  will  have  the  c.  g.  located  at  a 
point  approximately  midway  between  the  lugs.  (Para  3.  1.3.  5,  ref  6) 

c.  Preliminary  Operating  and  Maintenance  Manual  (POMM) 
9-1090-204-12/2. 

d.  Technical  Manual  (TM)  55-1520-221-10. 

e.  TM  55-1520-211-10. 

r  ) 

2.2.3.  Method 


2.  2.  3.  1.  Installation  and  Removal.  The  launchers  were  installed  and 
removed  in  accordance  with  instructions  contained  in  the  technical  pub¬ 
lications  using  various  numbers  of  personnel.  Motion  and  still  photo¬ 
graphic  documentation  was  obtained  during  the  operation.  The  combina¬ 
tions  of  equipment  and  tools,  the  minimum  and  optimum  number  of  per¬ 
sonnel,  and  times  required  for  installation  and  removal  of  a  launcher 
and  combinations  of  launchers  were  recorded.  The  capability  for 
manual  and  emergency  jettison  and  the  compatibility  of  the  support  lugs 
with  the  MA-4A  bomb  rack  were  determined.  Clearances  between 
launchers,  launchers  and  airframe,  and  launchers  and  surface  were 
measured. 

2.  2.  3.  2.  Boresighting  and  Harmonizing  Procedures.  With  the  air¬ 
craft  in  the  static  position,  each  launcher  was  boresighted  find  har¬ 
monized.  Still  and  motion  photographic  documentation  was  obtained 
during  the  operation.  The  times,  optimum  number  of  personnel,  and 
equipment  required  to  boresight  and  harmonize  the  launphers  were  re¬ 
corded. 

\ 


\ 
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2.2.4.  1.  Installation  and  Removal.  Installation  and  removal  of  the 
XM200  consisted  of  attaching  and  removing  the  launchers  from  the  bomb 
rack  assemblies.  The  support  lugs  were  compatible  with  the  bomb 
rack  (fig  3).  No  special  tools  or  equipment  were  required.  The 
minimum  and  optimum  number  of  personnel  required  to  install  and  re¬ 
move  each  unloaded  launcher  was  three  (fig  4)  using  only  those  tools 
contained  in  the  Organizational  Maintenance  Tool  Set.  Three  men  re¬ 
quired  an  average  of  10  minutes  to  attach  and  5  minutes  to  detach  a 
launcher  to  or  from  the  AH-1G  Helicopter.  Approximately  30  minutes 
were  required  for  installation  on  the  UH-1(  ).  This  was  attributed  to 
more  awkward  working  conditions  because  when  the  launcher  was 
mounted  on  the  helicopter,  it  was  extremely  close  to  the  surface.  A 
manual  jettison  capability  was  provided  in  the  UH-1(  ),  but  was  not  pro¬ 
vided  in  the  AH-  1G  crew  compartments.  Electrical  jettison  was  pro¬ 
vided  on  both  helicopters.  On  the  AH-lG,  the  minimum  clearance 
between  launchers  was  3  inches,  between  the  inboard  launcher  and 
airframe  17  1/2  inches,  between  the  inboard  launcher  and  surface 

22  1/8  inches,  and  between  the  outboard  launcher  and  surface  28  1/4 
inches  (fig  3).  On  the  UH-1(  ),  the  clearance  between  the  launcher 
and  airframe  was  13  1/4  inches,  and  between  the  launcher  and  the  sur¬ 
face  3  3/4  inches  (fig  4). 

2.  2.  4.  2.  Boresighting  and  Harmonizing.  Three  persons  and  30 
minutes  were  required  to  boresight  and  harmonize  one  launcher  on 
each  helicopter.  Standard  equipment  was  adequate.  Procedures  were 
not  provided  in  the  POMM  9-1090-204-12/2.  To  obtain  maximum  effec¬ 
tive  range,  the  launchers  were  adjusted  to  5  degrees  above  the  water¬ 
line  on  both  helicopters. 

\ 

2.2.5.  Analysis 

2.2.5.  1.  The  launcher  was  physically  compatible  with  each  helicopter. 

2.  2.5.2.  Only  the  Aircraft  Armament  Repairman's  Organizational 
Maintenance  Tool  Set  (FSN  4933-987-9816)  was  required  to  support 
operations  in  a  remote  area. 

2.  2.  5.  3.  Standard  equipment  was  adequate  for  boresighting  and  har¬ 
monizing  the  launcher. 


Figure  4.  Installing  the  XM200  on  the  UH-lC. 
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2.3  COMPATIBILITY 


\ 


2.3.1.  Objective 

\ 

To  determine  the  compatibility  of  the  XM200  rocket  launcher 
and  firing  system  with  the  UH-1(  )  and  AH-1G  Helicopters. 

2.3.2.  Criteria 

a.  The  detent  shall  allow  both  .'ront  end  and  aft  end  loading. 
The  detent  shall  not  incorporate  an  item  which  must  be  replaced  for 
each  rocket  firing.  The  detent  shall  be  designed  to  require  a  forward 
force  of  from  175  to  250  pounds  to  release  the  rocket.  (Para  3.  1. 3.  8, 
ref  6) 


b.  The  launcher  electrical  connector  shall  be  compatible  with 
the  UH-1B,  AH- 1G,  AH-56A,  and  the  UH-1C  Helicopter  firing  systems. 
The  electrical  power  for  firing  rockets  and  jettisoning  shall  be  drawn 
from  the  aircraft's  own  24-28  v.d.c.  system  under  operational  conditions. 
No  intervalometer  is  required  or  desired.  (Para  3.  1.3.9,  ref  6) 

c.  The  electrical  wiring  shall  be  such  that  each  tube  is  wired 
to  fire  individually  and  to  be  safely  grounded  and  shielded.  (Para 

3.  1.3.  10,  ref  6) 

d.  Human  factors  design  criteria  shall  conform  to  specifica¬ 
tions  on  human  factors.  The  design  shall  be  compatible  with  the  use  of 
arctic  mittens.  The  firing  contact  can  be  rotated  to  cam  up  the  detent 
and  allow  easy  field  loading  or  removal  of  the  rocket  from  both  fore  and 
aft  end.  (Para  3.  1.3.  12,  ref  6) 

e.  POMM  9-  1090-204-  12/2. 

f.  TM  55-  1520-221-10. 

g.  TM  55-1520-211  -10. 

\ 

2.3.3.  Method  ~  1 

2.3.3.  1.  Pre-Fire  Check.  The  compatibility  of  the  launcher  and  air¬ 
craft  electrical  connectors  was  evaluated.  A  continuity  check  of  each 
launcher  was  performed  with  the  aircraft  power  source  off  and  then  an 


\ 


% 
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electrical  power  check  of  each  launcher  (less  rockets)  with  all  elec* 
trical  and  avionics  equipment  on,  while  operating  the  aircraft  at  nor¬ 
mal  rotor  operating  speed,  to  determine  whether  stray  voltage  existed. 
Flights  were  then  coqducted  in  clear  and  contaminated  atmospheric  con¬ 
ditions.  Upon  landing,  electrical  continuity  checks  were  again  con¬ 
ducted  and  the  results  were  compared  with  the  data  previously  obtained. 
The  capability  of  each  tube  to  fire  individually  was  determined. 

2.  3.  3.  2.  Weight  and  Balance.  The  gross  weight  and  c.  g.  for  the  UH- 
1(  )  and  AH-1G  Helicopters  were  computed  in  accordance  with  the  flight 
release  for  this  test  (part  D,  app  I)  with  minimum  and  maximum  fuel, 
with  and  without  ordnance,  to  determine  the  minimum  and  maximum  air¬ 
craft  gross  weights,  the  most  forward  and  rearward  c.  g.  displacement 
of  the  aircraft,  and  whether  any  operating  limitations  could  be  exceeded. 

The  weights  and  c.g.  's  for  the  UH-1(  )  were  computed  with 
the  M5  armament  subsystem  and  two  launchers  installed. 

The  weights  and  c.g.  's  of  the  AH-1G  were  computed  with 
four  launchers  installed  for  the  HOG  configuration  (four  launchers  and 
the  XM28  armament  subsystem  with  XM134  guns),  and  for  the  HEAVY 
SCOUT  configuration  (two  launchers,  XM28  subsystem,  and  two  XM18 
pods). 


2.  3. 3. 3.  Loading  and  Unloading.  The  launchers  were  loaded  and  un¬ 
loaded  from  the  front  and  rear  in  accordance  with  instructions  contained 
in  the  technical  publications.  Still  and  motion  photographic  documenta¬ 
tion  was  obtained  during  the  operation.  The  times,  optimum  number  of 
personnel  and  equipment  required,  and  any  difficulties  encountered  were 
recorded. 

2.  3. 3. 4.  Static  Fire.  With  the  helicopters  on  the  ground  and  rotors  at 
normal  operating  speed,  a  sufficient  number  of  rockets  was  launched  in 
predetermined  combinations  of  pairs  and  ripples  from  each  individual 
launcher  and  combination  of  launchers  to  determine  the  electrical  re¬ 
quirements  and  the  reliability  and  adequacy  of  the  single  or  combina¬ 
tion  tube  firing  capability  and  selector.  Boresighting  and  harmonizing 
were  confirmed  and  the  adequacy  of  the  fire  control  system  was  evalu¬ 
ated.  Cameras  were  mounted  on  the  test  helicopters  and  high-speed 
motion  photographic  documentation  of  the  debris  pattern  in  relation  to 
the  helicopter  airframes  was  obtained.  Upon  completion  of  static 
firing,  the  helicopters,  mounts,  and  launchers  were  inspected  for 
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damage  or  adverse  effects.  All  data  obtained  were  analyzed  prior  to 
in-flight  firing. 

2.3.4.  Results 

2.3.4.  1.  Pre-Fire  Check.  The  launcher  and  aircraft  electrical  con¬ 
nectors  were  compatible,  and  a  lock  collar  was  provided  on  the  male 
adapter  to  prevent  the  connector  from  becoming  loose  in  flight.  Stray 
voltage  did  not  exist  during  initial  static  electrical  power  checks.  The 
capability  was  provided  to  fire  each  tube  separately.  The  electrical 
pins  and  firing  order  of  each  corresponding  rocket  tube  were  easily 
identified. 

2.  3. 4.  2.  Weight  and  Balance.  Computed  weight  and  balance  sample 
forms  (DD  365F)  are  contained  in  part  A,  appendix  I.  The  weights  and 
c.  g.  's  were: 


Helicopter  Weight  (lb. )  C.  G.  (in.) 


Configuration 

Takeoff* 

Landing** 

Takeoff* 

Landing 

UH-  1C 

8,  789.  7 

6,319.2 

130.  1 

128.9 

AH-  1G  with  4 

9,462. 7 

6,  107.5 

200.  1 

200.3 

launchers- 

\ 

AH-  1G  HOG 

9,  500.  0 

6,531.6 

197.  1 

200.  5 

AH-  1G  HEAVY 

9,358.3 

6,389.5 

196.  2 

198.4 

SCOUT 

With  30  pounds  of  ballast  (lead  shot)  located  in  the  extreme 
rear  of  the  tail  boom,  the  flight  characteristics  of  the  UH-1C  were  en¬ 
hanced  and  the  design  gross  weight  and  c.g.  limitations  were  not  ex¬ 
ceeded. 


C.g.  limitations  of  the  AH- 1G  were  not  exceeded  in  either 
configuration  with  the  battery  located  in  the  avionics  compartment. 

To  enhance  personnel  safety,  the  battery  was  not  installed  in  the  nose 
compartment.  Ballast  was  not  required  in  either  configuration  to  re¬ 
main  within  c.  g.  limits.  The  design  gross  weight  of  the  AH-  1G  in  the 
HOG  configuration  qould  be  exceeded  if  the  fuel  cell  was  filled  with  more 
than  1,330  pounds  of  fuel. 


♦  Maximum  fuel  and  full  load  of  ordnance. 
**Minimum  fuel  and  ordnance  expended. 


\ 
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2.  3. 4.  3.  Loading  and  Unloading.  The  average  time  for  loading  four 
rocket  launchers  (AH- 1G)  was  30  minutes  (15  minutes  per  two  launchers) 
and  for  unloading  was  18  minutes  (9  minutes  per  two  launchers).  Times 
were  the  same  for  loading  and  unloading  from  either  front  or  rear. 

Times  were  comparable  for  the  UH- 1(  );  however,  loading  and,  unload¬ 
ing  from  the  front  were  more  easily  accomplished  (fig  5).  Two  men, 
both  minimum  and  optimum,  were  required  to  load  and  unload  either 
side  of  either  helicopter. 

2.3.4.  4.  Static  Fire.  The  electrical  systems  of  both  helicopters  pro¬ 
vided  sufficient  power  to  operate  the  aircraft,  avionics  subsystems, 
and  the  launchers  simultaneously.  The  launcher  did  not  require  hydrau¬ 
lic  power.  The  capability  of  selecting  and  firing  a  single  or  various 
combinations  of  rockets  was  adequate  and  the  selector  and  combina¬ 
tions  selected  were  compatible  and  reliable.  The  boresight  and  har¬ 
monizing  alignment  was  determined  to  be  accurate.  There  was  no  skin 
or  structural  damage  to  either  aircraft.  Minor  debris  hit  the  AH- 1G 
fuselage  when  rockets  were  fired  from  launchers  mounted  on  either  the 
inboard  or  outboard  wing  stations.  No  damage  occurred  to  the  mounts 
or  launchers. 


2.3.4. 5.  H  over  Fire.  No  adverse  effects  on  the  control  and  stability 
of  either  helicopter  or  aircraft  subsystems  were  encountered  when 
launching  rockets  during  hover  flight.  The  engine  and  flight  instru¬ 
ments  were  unaffected  by  the  rocket  blasts.  Antitorque  control  was 
adequate  when  launching  various  numbers  of  rockets  during  ripple  fire, 
symmetr ically  or  asymmetrically.  Debris  patterns  were  similar  to 
those  during  static  fire,  and  no  damage  occurred  to  the  mount  or 
launchers. 


3.5.  Analysis’ 


2.3.5.  1.  Stray  voltage  in  the  launcher  was  not  encountered.  Electri 
cal  connectors  and  wiring  met  the  criteria;  however,  an  intervalo- 
meter  was  required  for  firing. 


2.  3.5.2.  The  UH-  1(  )  design  gross  %veight  and  c.  g.  limitations  were 
not  exceeded.  The  AH- 1G  c.g.  limitations  were  not  exceeded;  how¬ 
ever,  the  design  gross  weight  could  be  exceeded  in  the  HOG  configura 
tion. 


2.  3. 5.  3.  No  difficulties  were  encountered  when  loading  or  unloading 
the  launcher.  The  detent  allowed  both  front  and  rear  loading  and  met 
the  criteria. 

2.  3. 5.4.  The  operation  of  the  launcher,  the  helicopter*,  and  aircraft 
subsystems  was  compatible.  No  ad\er*e  effect*  on  aircraft  flight  con* 
trol  and  stability  were  encountered. 

2.4  OPERATIONAL  SUITABILITY 

2.4.  1 .  01  ective 


To  determine  the  operational  suitability  of  the  XM200  rocket 
launcher  when  employed  from  the  UH-1(  )  and  AH- 1G  Helicopter*. 

2.4.2.  Criteria 


a.  Thi*  technical  requirement  outline*  the  objective*  and  de¬ 
scribes  a  program  for  the  detail  design  of  prototype  hardware  for  a 
nineteen- tube  reusable  and  maintainable  launcher  for  firing  2. “5-inch 
rockets,  composed  of  the  MK40.  MOD3  motor,  and  the  XM229  warhead 
with  the  XM429  fuze  (hereafter  referred  to  as  the  rocket).  The  nineteen- 
tube  launcher  shall  consist  of  a  cluster  of  tubes  packaged  in  a  round 
configuration  and  essentially  encased  by  a  cylindrical  shroud.  The 
launcher  is  to  be  compatible  with  the  firing  subsystems  on  the  UH-1B. 
AH-1G,  AH-56A,  and  the  UH-1C  Helicopters.  The  launcher  shall  be 
compatible  with  the  rocket  MK40  motor  and  MODS  through  MOD3  and 

the  modified  XM229  warhead  with  either  the  M423  or  the  XM429  fuze. 
(Para  1.1.  ref  o) 

b.  The  primary  design  goals  will  be  reliability,  lightweight, 
and  safety.  The  nineteen- tube  launcher  shall  be  designed  so  that  each 
tybe  will  be  reliably  reusable  through  one-hundred  rocket  firings  with¬ 
out  repair.  It  is  desired  that  each  tube  reliably  fire  250  rounds  without 
repair.  It  is  required  that  each  tube  fire  500  rounds  without  major  parts 
replacement.  (Para  3.  1.3.  1,  ref  o) 

c.  No  seals  will  be  required  to  protect  the  launcher  against 
applicable  environmental  conditions  of  AR  “<.'5-15  with  Change  1,  dur¬ 
ing  transportation,  storage,  and  service.  No  a*  rodynamic  fairings, 
neither  fore  nor  aft,  nor  individual  tube  end  closures  are  required. 

(Para  3.  1.  3.  15.  ref  6) 
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«.  POMM  «- 10*0-204 -12/2. 


e.  TM  55-1520-221-10. 

f.  TM  55-1520-211-10. 
2.4.9.  Method 


2.4.9.  1.  Inflight  Firing.  Pockets  with  various  types  of  warheads 
were  launched  from  the  launchers  throughout  the  established  flight 
limitations  of  each  aircraft  using  dive  angles  of  9.  10.  19.  20.  and 
29  degrees:  altitudes  of  1.000.  1,900.  2.000,  and  2,500  feet  above 
ground  level  <AGL).  entry  airspeeds  of  90.  100,  120,  and  140  knots 
indicated  airspeed  (K1AS).  and  slant  ranges  of  500.  1.000.  1.500. 

2.000.  2.500.  and  9.000  meters  to  determine  optimum  delivery  tech¬ 
niques  and  whether  any  adverse  effects  on  stability  and  control  of  the 
aircraft  or  aircraft  subsystems  could  be  encountered.  Flight  condi¬ 
tions  were  determined  from  the  aircraft  indicators.  The  rockets  were 
launched  at  a  bull's-eye  target  with  a  10-meter  center  and  20- .  40- , 
and  eO-meter  circles  from  known  distances  in  uncoordinated  and  coordi¬ 
nated  flight,  symmetrically  and  asymmetrically,  in  predetermined  com¬ 
binations  of  pairs  and  ripples  from  individual  and  combinations  of  launch¬ 
ers.  Sufficient  data  were  obtained  to  determine  the  maximum  engage¬ 
ment.  effective,  and  minimum  safe  ranges.  The  compatibility  of  the 
sights  and  launchers  was  evaluated  and  an  attempt  was  made  to  deter¬ 
mine  whether  any  unsafe  conditions  existed.  Then  rockets  were  launched 
at  automobile  bodies  and  silhouette  targets  spaced  at  known  distances 
to  simulate  area  targets.  Center-of-impact  deviations  and  dispersion 
patterns  were  determined  by  aerial  observation  and  film.  Normal  and 
high  speed  motion  photographic  documentation  of  the  firing  results  and 
debris  patterns  were  obtained.  One  launcher  electrical  cannon  plug 
was  deactivated  to  conduct  asymmetrical  launching.  The  compatibility 
of  the  XM200  launcher  with  the  other  armament  subsystems  normally 
employed  on  the  AH- 1C  and  UH-1(  )  Helicopters  was  evaluated.  Prior 
to  loading  all  rockets  were  inspected  for  external  damage,  bent  or  dam¬ 
aged  fins,  and  adequate  tightness  of  the  warhead  and  motor.  After  each 
flight,  the  tiring  contacts  were  inspected  for  damage,  and  the  launchers 
a  were  inspected  after  each  day's  operation  for  damage  and  wear. 


2.4.  9.2.  Night  Effectiveness.  Rockets  were  launched  in  predetermined 
combinations  of  pairs  and  ripples  during  the  hours  of  darkness,  with 
and  without  artificial  illumination,  to  determine  the  effects  of  rocket 
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burnout  on  the  flight  personnel,  night  visual  detection  from  the  ground, 
and  whether  any  special  flight  techniques  were  required.  The  kdecuacy 
of  the  sights  and  the  fire  control  systems  was  evaluated.  High  speed 
motion  photographic  documentation  of  rocket  burnout  was  obtained. 

2. 4. 3. 3.  Turnaround  Time.  Following  each  mission,  the  launchers 
were  serviced  as  required  and  the  times  to  return  the  launchers  to 
an  operational  status  were  recorded.  Various  numbers  of  personnel 
were  used  to  determine  minimum  and  optimum  turnaround  time.  The 
turnaround  time  for  the  UH-1(  )  was  determined  with  two  launchers 
installed.  The  turnaround  times  for  the  AH-1G  were  determined  with 
four  launchers  installed,  then  for  the  HOG  (four  launchers  and  the 
XM28  armament  subsystem  with  two  XM134  guns)  and  the  HEAVY 
SCOUT  (two  launchers,  XM28  armament  subsystem,  and  two  XM18  pods) 
configurations.  The  reloading  procedures  were  evaluated  and  com¬ 
pared  with  the  prescribed  procedures  and  any  difficulties  were  recorded. 

'  \ 

I 

2.4.  3.4.  Noise  Levels.  Internal  and  external  noise  levels  during 
static,  hover,  and  inflight  firing  were  qualitatively  evaluated. 

2.4.  3.5.  Gas  Contamination.  US  Army  Aeromedical  Research  Labora¬ 
tory  (USAARL)  personnel  measured  and  recorded  gas  levels  in  the  crew 
compartment  during  static,  hover,  and  inflight  firing. 

2.4.4.  Results 

2,4. 4,1.  7  Inf  light  Firing.  Best  results  were  obtained  using  a  dive  angle 
of  15  degrees,  an  entry  airspeed  of  80-  100  KLAS,  and  an  altitude  of  1,  500 
feet  AGL.  No  difficulties  or  problems  were  encountered  which  adversely 
affected  the  flight  characteristics  of  either  the  UH- 1(  )  or  AH- 1G  Heli¬ 
copters,  when  rockets  were  asymmetrically  launched  singly,  in  pairs, 
or  in  ripple  from  either  wing  station.  When  rockets  were  launched 
symmetrically  from  either  wing  station  in  ripples,  a  slight  tuck  was 
evident  in  the  flight  attitude.  During  asymmetrical  ripple  firing,  the 
aircraft  yaw-ed  approximately  five  degrees  toward  the  side  from  which 
the  rockets  were  .auncheo. 

The  maximum  effective  range  was  approximately  2,000  - 
2,500  meters  and  the  most  effective  range  was  approximately  1,500 
meters,  xi i^nim urn  sa’e  range  was  approximately  500  meters.  That 
distance  was  sufficient  to  permit  a  breakaway  maneuver  for  the  aircraft, 
at  all  airspeeds,  and  would  allow  the  pilot  to  use  evasive  action,  if  nec-  , 
ess  ary. 


\ 


The  mil-increment  references  oh  the  sight  reticle  were  ade¬ 
quate  and  were  compatible  with  the  harmonization  of  the  launchers  to 
allow  sufficient  elevation  adjustment,  including  maximum  effective 
range. 


Accuracy  depended  upon  flight  and  weather  conditions  and  the 
proficihticy  of  flight  personnel;  however,  when  using  the  optimum  de¬ 
livery  techniques  previously  discussed,  center-of- impact  deviations 
were  unaffected.  An  estimated  90-percent  kill  probability  constantly 
resulted  in  the  simulated  area  targets.  When  the  rockets  were  ripple 
fired,  the  disper  sion  was  elongated  in  an  effective  pattern. 


The  operation  of  the  launcher  was  compatible  with  the  XM28, 
XM18,  and  M3  armament  subsystems  normally  employed  on  the  AH-1G 
and  UH- 1(  )  Helicopters.  No  abnormal  operational  difficulties  or  prob¬ 
lems  were  encountered. 

2.4.  4.2.  Night  Effectiveness.  Night  operations  with  artificial  illumina 
tion  presented  no  unusual  problems.  Without  artificial  illumination, 
the  rocket  burnout  restricted  the  pilot's  vision  outside  the  helicopter 
to  the  extent  that  instrument  flight  was  required  during  recovery  from 
firing  runs.  The  helicopters  could  be  detected  from  the  ground  when 
rocketr  were  launched.  The  operation  and  location  of  the  fire  controls 
were  adequate  and  the  intensity  of  the  brightness  of  the  sight  could  be 
decreased  sufficiently  to  permit  night  targets  to  be  engaged  effectively 
with  or  without  artificial  illumination. 

2.4.  4.  3.  Turnaround  Time.  The  personnel  and  times  required  for 
turnaround  between  missions  were: 


Helicopter/  Configuration 
UH-  1 C 

AH-lG/four  launchers 

AH-1G/HOG 

AH-  1G/HEAVY  SCOUT 


Minimum  and  Optimum 
No.  of  Personnel 


4 

4 

4 


Lapsed  Time 
(Min.  ) 

15 

30 

50 

50 


The  required  and  prescribed  reloading  procedures  were  similar  and 
adequate. 

\ 


r 

\ 
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2.4.  4.  4.  Noise  Levels.  When  rockets  were  launched  singly,  in  pairs, 
or  in  ripple,  the  noise  did  not  exceed  the  acceptable  level,  and  had  no 
apparent  damaging  effects  on  personnel. 

2.4.  4.  5.  Gas  Contamination.  Rocket  gases  were  noticeable  from  both 
crew  stations  in  both  helicopters  when  rockets  were  launched  from  a 
static  position,  during  hover,  and  in  flight.  Results  of  the  USAARL 
evaluation  are  contained  in  part  E,  appendix  1. 

2.  4.  5.  Analysis 

2.4.5.  1.  No  difficulties  or  problems  were  encountered  which  adversely 
affected  the  control  and  stability  of  the  helicopters. 

2.4.  5.2.  The  effective  and  minimum  safe  ranges  of  the  rockets  when 
launched  from  the  XM200  launcher  were  comparable  to  the  ranges 
when  launched  from  the  XM159  launcher. 

2.4.5.  3.  The  harmonization' of  the  launcher  and  sight  was  compatible 
and  a  high  degree  of  kill  probability  resulted  on  the  area  targets. 

\ 

2.4.  5.4.  The  launcher  was  compatible  with  other  armament  subsystems 

2.  4.  5.  5.  Night  firing  without  artificial  i ilumination  was  hazardous  be¬ 
cause  rocket  burnout  restricted  the  pilot 'vs  vision  outside  the  helicopters. 

2.  4.  5.  6.  The  reloading  procedures  were  adequate  and  the  turnaround 
times  were  not  excessive. 

2.  4.  5.  7.  Noise  levels  were  acceptable  with  no  apparent  damage  to  per¬ 
sonnel. 

2.  4.  5.  8.  Rocket  gases  were  no  more  detectable  than  those  from  other 
wing-mounted  subsystems  when  fired  under  the  same  conditions. 

\ 

2.5  MAINTAINABILITY 

2.5.1.  Objective  '  ' 

To  determine  whether  the  test  item  meets  the  maintainability 
requirements  as  defined  in  the  technical  requirements  for  the  aircraft 
rocket  launcher,  2.75-inch,  XM200. 
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2.5.2.  Criteria 


a.  The  primary  design  goals  will  be  reliability,  light  weight, 
and  safety.  The  nineteen- tube  launcher  shall  be  designed  so  that  each 
tube  will  be  reliably  reusable  through  100  rocket  firings  without  repair. 
It  is  desired  that  each  tube  reliably  fire  250  rounds  without  repair.  It 
is  required  that  each  tube  fire  500  rounds  without  major  parts  replace¬ 
ment  (Para  3.  1.3.  1,  ref  6) 

b.  The  wiring  harness  shall  conform  to  the  wire  routing  table. 
All  launchers  will  be  identical,  i.e. ,  no  right  hand  or  left  hand  peculiar 
features.  (Para  3.  1.3.  11,  ref  6) 

c.  Special  tools  shall  not  be  required  for  maintenance  of  the 
launcher.  Failed  part's  of  the  launcher  shall  be  removable  and  replace¬ 
able  at  organizational  level.  (Para  3.  1.3.  13,  ref  6) 

d.  No  seals  will  be  required  to  protect  the  launcher  against 

applicable  environmental  conditions  of  AR  705-15  with  Change  1,  during 
transportation,  storage,  and  service.  No  aerodynamic  fairings,  neither 
fore  nor  aft,  nor  individual  tube  end  closures  are  required.  (Para 
3.1.3.15,  ref  6)  x 

e.  POMM  9-  1090-204-12/2. 

l.  USATECOM  Regulation  750-  15. 

g.  USAAVNTBD  Memorandum  750-2. 

2.5.3.  Method 


2.  5.  3.  1.  The  XM200  launcher  was  maintained  in  accordance  with 
USATECOM  Regulation  750-15  as  implemented  by  reference  5, 
appendix  V. 

2.  5.  3.  2.  The  scheduled  and  unscheduled  maintenance  performed  during 
the  test  period  was  recorded  and  compared  with  the  prescribed  proce¬ 
dures  contained  in  the  technical  manuals.  All  maintenance  was  per¬ 
formed  using  only  the  Aircraft  Armament  Repairman's  Organizational 
Tool  Set  (FSN  4933-987-9816).  After  expending  855  rockets  from  the 
four  launchers,  each  of  the  launchers  was  completely  disassembled, 
repaired,  and  reassembled.  After  expending  a  total  of  1,380  rockets. 
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Figure  6.  X-M200  partially  disassembled 
to  show  routing  of  electrical 
wiring. 
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the  four  launchers  were  again  disassembled,  repaired,  and  reassembled. 
The  metal  covering  was  removed  from  and  replaced  around  the  frame. 
Numerous  tube  assemblies  were  removed  and  replaced  and  the  launchers 
were  re-wired  and/or  the  wires  repaired,  as  appropriate.  Numerous 
contacts  were  re-wired.  The  ease  of  removal  and/or  replacement  of 
the  components  and  wiring,  the  conformity  of  the  wiring  harness  to 
those  contained  in.  the  technical  requirements,  and  the  need  for  special 
tools  were  determined.  Two  launchers  were  compared  to  determine 
that  all  launchers  were  identical. 

2.  5.  4.  Results 

2.5.4.  1.  No  problems  were  encountered  when  cleaning  or  servicing 
the  launchers.  The  required  and  prescribed  procedures  were  similar 
and  adequate.  Ten  maintenance  man-hours  were  expended  on  scheduled 

maintena nee  (cleaning). 

2.  5.  4.  2.  The  wiring  harness  conformed  to  the  routing  table  contained 
in  the  technical  requirements.  .411  launchers  were  identical  and  there 
were  no  left  or  right  peculiarity  features.  No  special  tools  were  re¬ 
quired.  The  Aircraft  Armament  Repairman's  Organizational  Tool  Set 
was  adequate  and  the  prescribed  procedures  in  the  technical  manual 
were  appropriate. 

2.  5.  4.  3.  Unscheduled  maintenance  required  128  man-hours.  Excessive 
maintenance  requirements  were  attributed  to  the  magnitude  of  electrical 
shorts  within  the  launchers  and  number  of  contact  locking  pins  that 
broke. 

The  electrical  wires  from  the  individual  firing  contacts  to  the 
aircraft  quick-disconnect  were  fouted  through  a  channel  in  the  launcher 
frame  between  the  rocket  tubes  and  around  the  supporting  structure 
(fig  6).  Due  to  lack  of  space,  the  insulation  on  the  wires  was  easily 
pinched  and/or  damaged.  In  addition,  the  exposed  wires  at  the  electri¬ 
cal  firing  contacts  were  damaged  from  the  rocket  blast  and  deteriorated 
with  use  (fig  7).  Stray  voltage,  electrical  shorts,  and  misfires  resulted 
from  both  conditions,  thus  requiring  partial  disassembly  of  the'launcKer 
for  outside  tubes  and  complete  disassembly  for  the  center  tubes  within 
the  cluster  to  correct  the  situation.  During  reassembly  of  the  launcher, 
the  end  play  of  the  wires  at  the  contact  end  allowed  the  wires  to  flex  re¬ 
sulting  in  wires  being  bound  between  the  tubes  and  launcher  rear  bulk¬ 
head  again  causing  damage  to  the  insulation.  Stray  voltage  and  electri¬ 
cal  shorts  were  encountered  after  reassembly. 
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Rear  view  of  XM200  showing 
wires  damaged  by  rocket  blast 


The  small  pin  which  locked  the  contact  shaft  in  the  clear  or 
armed  detent  broke  on  numerous  occasions.  The  shaft  required  rotating 
when  loading,  arming,  and  unloading  a  rocket  from  the  tube.  Wear  on 
the  pin  was  caused  during  this  operation;  however,  the  pins  were  broken 
when  the  rocket  was  launched.  This  was  attributed  to  the  rocket  blast. 
The  pin  could  not  be  replaced.  The  tube  and  contact  assembly  required 
replacing,  thus  requiring  partial  disassembly  of  the  launcher  for  outside 
tubes  and  complete  disassembly  for  center  tubes  to  correct  the  problems. 

2.  5.  4.  4.  Equipment  Performance  Reports  (EPR's)  submitted  during 
the  test  are  summarized  in  part  C,  appendix  I. 

2.  5.  5.  .Analysis 


The  electrical  wire  damage  and  the  breaking  of  the  contact 
locking  arms  caused  excessive  unscheduled  maintenance,  and  were 
thus  considered  deficiencies.  Should  these  problems  be  corrected, 
practically  no  unscheduled  maintenance  would  be  required. 

2.  6  “RELIABILITY 

2.0.  1.  Objective 

To  assess  the  reliability  of  the  test  item  under  normal  opera 
tions  and  derive  information  regarding  expected  service  life  and  re¬ 
quired  logistical  support. 

2.0.2.  Criteria 


a.  The  pri::  ary  design  goals  will  be  reliability,  light  weight, 
anc  safety.  The  nineteen- tube  launcher  shall  be  designed  so  that  each 
tube  will  be  reliably  reusable  through  one- hundred  rocket  firings  with¬ 
out  repair.  It  is  desired  that  each  tube  reliably  fire  250  rounds  with¬ 
out  repair.  It  is  required  that  each  tube  fire  500  rounds  without  major 
parts  replacement.  (Para  3 .  1 .  3 .  1 ,  ref  6) 

b.  USATECOM  Regulation  750- 15. 

c.  USAAVNTBD  Memorandum  750-2. 


\ 


\ 
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2.6.3.  Method 

i 

2.6.3.  1.  Maintenance,  Reliability,  and  Spare  Parts  Analysis  Charts 
were  prepared  in  accordance  with  USAAVNTBD  Memorandum  750-2 
(ref  5)  from  the  record  of  scheduled  and  unscheduled  maintenance  and 
parts  usage. 

2.  6.  3.  2.  The  launcher  reliability  is  expressed  in  terms  of  Mean 
Rounds  to  Stoppage  (MRTS)  per  launcher.  The  following  factors  were 
utilized  to  measure  achieved  launcher  reliability:  cumulative  operating 
time,  cumulative  operating  time,  cumulative  rockets  launched  per  tube, 
and  net  chargeable  failures  to  launch. 

2.  6.  3.  3.  The  number  of  rockets  expended  for  each  launcher  varied 
because  of  the  number  of  malfunctions  and  the  test  requirements.  The 
number  two  and  three  launchers  were  used  on  both  the  UH-1C  and 
AH-1G  Helicopters  and  tubes  number  1,  4,  6,  8,  11,  and  15  of  the 
number  two  launcher  were  used  in  an  attempt  to  determine  whether 
the  tubes  would  meet  the  service  life  requirement  of  a  minimum  of  100 
launches.  The  numbers  1,  4,  and  6  tubes  were  originally  selected  and 
242  rockets  were  programmed  to  be  launched  through  the  tubes  in  addi¬ 
tion  to  the  rockets  previously  expended.  These  rockets  were  fired 
statically.  An  auxiliary  power  unit  was  applied  to  the  helicopter  prior 
to  each  launching  and  removed  from  the  helicopter  during  loading. 
Approximately  ten  r'ockfts  per  tube  were  launched  in  sequence  and  the 
launcher  was  allowed  twenty-five  minutes  to  cool  prior  to  the  next 
launches. 

2.  6.  3. 4.  The  tension  of  each  contact  spring  was  recorded  at  the  con¬ 
clusion  of  the  test. 

2.6.4.  Results 

2.6.4.  1.  A  Maintenance  and  Reliability  Chart  and  a  Parts  Analysis 
Chart  arexontained  in  appendix  IV.  Parts  usjage  was  considered  ex¬ 
cessive. 

•  ~s 

2.  6.  4.  2.  During  the  test,  1,864  rockets  were  expended  from  four 
launchers.  Sixty-four  chargeable  stoppages  occurred.  The  majority 
of  the  stoppages  were  attributed  to  electrical  wiring  and  contact  pin 
malfunctions  (para  2.5.4.  3.).  The  location  of  the  launcher,  number 
of  rockets  expended,  chargeable  stoppages,  and  MRTS  per  launcher 
are  listed  below.  ' 


\ 
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.auncher 

No. 

Aircraft/Side 

Nlounted 

R  ockets 
Expended 

Chargeable 

Stoppages 

MRTS 

1 

AH-lG/left  outboard 

279 

6 

*'/ 

46.  5 

2 

UH-1  C/left 

AH-  lG/left  inboard 

792 

19 

41.5 

3  - 

UH-  1 C/ right 

AH-  1G /right  inboard 

4  1° 

25 

i 

16.  1 

•  . 

-± 

; 

AH-lG/right  outboard 

374 

14 

26.  7 

TOTAL 

1 . 8o4 

\ 

o4 

— 

\ 


The  calculated  MRTS  was  23  to  37  rouncs  at  a  90-percent  confidence  level. 

2.  o.-i.  3.  luce  aamage  was  not.  eacountcrea-througnout  cne  cest.  Tne 
total  numoer  of  rockets  expended  iron;  the  selected  tubes  is  stated  below: 

a.  Tube  No.  1.  The  contact  pin  broke  after  a  total  of  8o 
rockets  had  been  launched.  Since  it  was  the  center  tube  and  was  fired 
first  by  the  intervalometer .  the  firing  contact  was  placed  on  the  rocket 
contact  each  time  thereafter  and  a  total  of  IIS  rockets  was  launched. 

fc.  Tube  No.  4.  The  contact  pir.  broke  after  a  total  of  85 
rockets  had  been'laur.chec.  The  5io.  8  tube  was  then  selected  to  fire 
in  lieu  of  the  X'o.  4'  tube.  T!«e  X'o.  S  contact  pin  broke  after  43  rockets 
were  launched.  The  X'o.  11  tube  was  then  selected  to  fire  in  lieu  of 
X'o.  8  tube.  The  X'o.  11  contact  pin  broke  after  36  rockets  were  launched. 
After  breaking  the  Xo.  11  pin,  the  contact  was  placed  on  the  rocket 
contact  each  time  thereafter  ar.d  a  total  of  42  rockets  was  launched 
through  the  tube.  / 

c.  Tube  Xo.  6.  The  contact  pin  broke  after  a  total  of  5.7 
rockets  hac  beer,  launched.  The  No.  15  tube  was  then  selected  to  fire 
in  lieu  of  the  X'o.  o  tube.  The  XTo.  15  tube  was  still  firing  at  the  con¬ 
clusion  of  the  test  and  a  total  of  75  rockets  had  been  launched. 

r  \ 

2.0.4.  4.  The  average  tension  on  the  contact  springs  at  the  conclusion 
of  the  test  was  21.5  pounds  (high  -  2o  pounds;  low  -  lb  pounds). 

2.6.4.  5.  A  detailed  firing  schedule  for  each  launcher,  malfunctions, 
action  taken,  and  chargeable  failures  summary  per  launcher  are  contained 
in  part  B,  appendix  I. 


2.  6.  5.  Analysis 

2.6.  5.  1.  The  logistical  support  requirements  were  excessive  and  tha 
maintenance  reliability  features  of  the  launcher  were  inconsistent  with 
like  features  of  similar  armament  subsystems.  Parts  usage  was  ex¬ 
cessive. 

2.  6.  5.  2.  The  operational  reliability  of  the  launcher  was  unsuitable. 

2.  6.  5. 3.  It  appears  that  the  tubes  will  meet  their  life  requirement. 

2.  6.  5.4.  Contact  spring  tension  did  not  deteriorate  with  use. 

2.7  SUITABILITY  OF  TOOLS  AND  TEST  EQUIPMENT 
2.7.1.  Objective 

To  determine  whether  appropriate  common  tools  and  test  equip¬ 
ment  are  suitable  for  the  intended  purpose  and  maintenance  category. 

2.  7.  2.  Criteria 


a.  Special  tools  shall  not  be  required  for  maintenance  of  the 
launcher.  Failed  parts  of  the  launcher  shall  be  removable  and  replace¬ 
able  at  organizational  level.  (Para  3.  1.3. 13,  ref  8) 

...  K 

b.  Organizational  maintenance  should  be  performed  using  only 
the  common  tool  set  isaued  to  the  individual  armorer  (MOS  45J(  ))  and 
the  test  equipment  issued  with  the  maintenance  package.  (USAAVNTBD) 

2.7.3.  Method 

2.7.3.  1.  Organizational  maintenance  was  performed  using  only  the 
common  tool  set  issued  to  the  individual  armorer  (MOS  45J(  )). 

2.  7.  3. 2.  Common  tools  and  test  equipment  were  utilized  in  accordance 
with  prescribed  maintenance  procedures  to  assure  that  procedures  and 
tools  were  adequate. 

2.7.4.  Results 


* 

All  maintenance  on  the  launcher  could  be  adequately  performed 
at  the  organizational  level,  by  the  armorer,  using  the  common  tool  set 


\ 
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and  equipment  issued  with  the  maintenance  package,  when  used  in  accor¬ 
dance  with  the  prescribed  maintenance  procedures.  Special  tools  were 
not  required. 

2.8  TECHNICAL  MANUSCRIPTS  AND  MANUALS 

2.8.1.  Objective 

To  ascertain  whether  the  maintenance  instructions  in  technical 

\  c 

manuscripts  and  manuals  and  maintenance  charts  are  adequate  for  the 
intended  maintenance  category. 

2.8.2.  Criteria 

Published  maintenance  literature  provided  with  the  test  item. 

2.8.3.  Method  , 

2.8.3.  1.  The  technical  manual  (preliminary  operating  and  maintenance 
manual  (POMM)  9-1090-204-12/2)  was  analyzed  throughout  the  test  for 
all  applicable  operations  including  the  preparation  of  the  maintenance 
package  literature  charts,  as  outlined  in  USAAVNTBD  Memorandum 
730-2  (ref  5).  \ 

2.  8.  3.  2.  The  maintenance  records  were  analyzed  to  determine  the  need 
for  and/or  the  adequacy  of  special  training. 

2.  8.  3.  3.  The  maintenance  instructions  were  analyzed  for  simplicity 
and  clarity.  Troubleshooting  procedures,  instrumentation,  and  aips 
were  observed  during  the  test.  Preventive  maintenance  procedures 
were  evaluated  for  completeness.  The  adequacy  of  safety  instructions, 
including  environmental  protection  during  operation  and  maintenance, 
was  evaluated  and  analyzed. 

\ 

2.  8.3.4.  Errors  or  omissions  in  nomenclature  and  stock  numbers 
repair  parts  lists  were  noted. 

2.  8.  3.  5.  Equipment  serviceability  criteria  were  compared  at  various 
intervals  during  the  test  with  published  criteria  to  determine  the  ade¬ 
quacy  of  the  published  criteria. 

2.  8.3.6.  Maintenance  operations  actually  performed  were  closely  ob¬ 
served  in  an  effort  to  determine  whether  instructions  were  clear  and 
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the  sequence  of  operations  was  adequate  tor  the  level  of  training  pos¬ 
sessed  by  the  maintenance  personnel.  Desirable  changes  or  comments 
were  reported. 

2.8.4.  Results 


The  technical  maintenance  manual  was  complete  and  adequate. 
The  manual  will  require  only  minor  corrections.  Boresighting  pro¬ 
cedures  for  the  AH- 1G  and  AH-5o  are  to  be  included  when  the  informa¬ 
tion  becomes  available.  Appropriate  recommended  changes  were  sub¬ 
mitted.  The  instructions  were  simple  and  clear  and  the  sequence  of 
operations  was  adequate  for  the  level  of  training  possessed  by  the 
armorer.  Troubleshooting  and  preventive  maintenance  procedures 
and  safety  instructions  were  adequate  and  complete.  No  errors  or 
omissions  in  nomenclature,  stock,  parts  numbers  were  found.  The 
published  equipment  serviceability  criteria  compared  favorably  with  the 
test  results.  A  maintenance  package  literature  chart  is  contained  in 
appendix  IV. 

2.  8.  3.  Analysis 

i  .  ' 

The  maintenance  instructions  in  the  manual  were  adequate  for 
the  intended  category. 

2.9  PERSONNEL  AND  TRAINING 

•  1 

2.9.1.  Objective 

To  determine  personnel  and  training  requirements. 

2.9.2.  Criteria 

Appropriate  technical  manuals. 

\  *• 

2.9.3.  Method 

Military  personnel  of  various  skill  levels  (MOS  45J(  ))  and 
background  were  used  for  testing  the  XM200  rocket  launcher  and 
determining  the  level  of  performance  required  to  maintain  the  launcher. 


2.9.4.  Recults 


«  ».iU 


'»  V.r.'Vr-,?*' 


The  skill  level  and  background  of  an  armorer  (MOS  45J)  were 
sufficient  to  maintain  the  launcher.  On-the-job' training  was  easily 
accomplished  and  no  additional  instruction  or  special  training  was  con¬ 
sidered  necessary. 

2.  10  SAFETY  CHARACTERISTICS 

2.  10.  1.  Objective 

To  determine  any  unsafe  features  of  the  XM200  rocket  launcher 
and  to  obtain  operational  safety  data. 

2.10.2.  Criteria 


a.  The  primary  design  goals  will  be  reliability,  light  weight, 
and  safety.  (Para  3.  1.3.  1,  ref  6) 

b.  The  electrical  wiring  shall  be  .jch  that  each  tube  is  wired 
to  fire  individually  and  be  safely  grounded  and  shielded.  (Para  3.  1.3.  10, 
ref  6) 

c.  POMM  9-1090-204-12/2. 

d.  USATECOM  Regulation  385-6. 

e.  USATECOM  Regulation  385-7. 

2.10.3.  Method 


The  test  item  was  observed  throughout  the  test  and  all  safety 
hazards  were  recorded. 

2.  10. 4.  Results 

2.  10.4. 1.  Personnel.  No  safety  hazards  or  features  unsafe  to  per¬ 
sonnel  were  noted  when  loading  or  unloading  and  arming  or  dearming 
the  launcher  or  launching  rockets  from  the  launcher  if  safety  proce¬ 
dures  normally  required  for  the  handling  of  the  ordnance  were  adhered 
to.  Personnel  passed  in  front  of  the  launchers  when  leavin'*  or  entering 
either  crew  station  on  both  the  UH-1(  )  and  AH-1G  Helicopters,  however; 
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the  launchers  were  not  connected  to  the  aircraft  electrical  system  or 
the  ground  removed  from  the  aircraft  until  after  personnel  had  entered 
the  crew  station.  No  injuries  to  personnel  were  encountered  during 
the  test. 

2. 10.4.2.  Flight.  There  were  no  adverse  effects  on  aircraft  control 
or  stability  or  aircraft  subsystems  that  would  cause  unsafe  flight  con¬ 
ditions.  Rocket  blast  damaged  the  AH-1G  Helicopter,  but  the  damage 
was  insignigicant.  No  damage  occurred  to  the  UH-1C. 

2.10.5.  Analysis 

The  operational  safety  of  the  launcher  was  acceptable. 
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with  XMI8  cycle  cleaned,  reajtembled,  and 

tubeystem  Tubca  16,  17,  18,  19*  relnatalled.  Broken  wire 

RO-4  war  replaced  after  Fit  30. 

Intervalometer  did  not 
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Part  C.  Equipment  Performance  Reports  (EPR's). 


1.  EPR  KF-1:  Electrical  Firing  Contact  Locking  Pin.  The  small  pin 
which  locks  the  contact  shaft  in  the  clear  or  armed  detent  breaks.  The 
shaft  must  be  rotated  to  arm,  load,  and  unload  the  rocket.  Wear  on 
the  pin  is  caused  by  the  rotation  of  the  shaft;  however,  the  pins  are 
broken  when  the  rocket  is  launched.  This  breaking  is  attributed  to  the 
rocket  blast.  The  pin  could  not  be  replaced.  The  tube  and  contact  as¬ 
sembly  required  replacement,  thus  requiring  excessive  maintenance. 
This  condition  occurred  11  times  while  firing  855  rockets  from  4 
launchers.*  The  mean  number  of  rockets  launched  per  tube  per  failure 
was  approximately  11.  Recommend  a  more  rugged,  replaceable  pin 

be  provided. 

2.  EPRKF-2:  Electrical  Wiring.  Insulation  on  the  electrical  wire  to 
electrical  firing  contact  deteriorated  when  the  rockets  were  launched. 
The  wire  was  then  exposed  or  damaged,  thus  causing  electrical  shorts 
to  the  tube,  resulting  in  misfires.  Also,  during  operation  of  the  con¬ 
tacts  while  loading,  unloading,  and  arming,  the  wire  was  damaged. 

The  present  arrangement  requires  inspection  after  each  launching,  and 
excessive  maintenance  and  repairs  are  required.  This  condition  oc¬ 
curred  32  times  while  firing  855  rockets  from  4  launchers.**  The  mean 
number  of  rockets  launched  per  tube  per  failure  was  approximately 
seven.  Recommend  a  wire  protected  with  a  more. durable  insulation  be 
provided. 

3.  EPRKF-3:  Electrical  Wiring.  The  electrical  wiring  within  the 

launcher  from  the  individual  firing  contact  to  the  aircraft  quick  - 
disconnect  was  routed  between  the  rocket  tubes.  The  rockets  when 
launched  created  enough  heat  to  damage  the  wiring  insulation.  Stray 
voltage  occurreo-  The  launcher  required  component  disassembly  for 
maintenance  of  the  g.  During  reassembly  of  the  launcher,  the 

end-play  of  the  wires  allowed  the  wires  to  flex,  resulting  in  wires  be¬ 
ing  bound  between  the  tubes  and/or  the  launcher  and  the  rear  bulkhead, 
and  causing  damage  to  the  insulation.  Stray  voltage  could  again  be 
encountered.  Recommend  the  wires  be  rerouted  from  the  rear  of  the 
launcher  aircraft  quick-disconnect  through  a  conduit  mounted  externally 
on  the  launcher. 


*At  the  conclusion  of  the  test,  this  condition  had  occurred  27  times 
while  firing  1,864  rockets  from  4  launchers. 

**At  the  conclusion  of  the  test,  chargeable  electrical  malfunctions  had 
occurred  32  times  while  firing  1,864  rockets  from  4  launchers. 

\ 


1-21 


Part  D.  Flight  Safety  Release 

j  C-O-P-Y 

DEPARTMENT  OF  THE  ARMY 
US  ARMY  AVIATION  SYSTEMS  COMMAND 
P.O.  Box  2Q9,  St.  Louis,  Missouri  63166 

AMSAV-R-F  11  Jun  1969 

SUBJECT:  Flight  Release  for  Testily  the  XM-200  Rocket  Launcher 


Commanding  General 

U.S.  Army  Test  and  Evaluation  Command 
Aberdeen,  Md.  21005 


1.  Reference:  AMSMI-XBT  letter  5  June  69,  subject:  Safety  Statement 
for  Launcher,  Rocket,  Aircraft  2.75  inch  XM-200. 

2.  This  letter  constitutes  a  Safety  of  Flight  release  for  flight  testing 
the  XM-200  rocket  launcher  on  the  AH-1G  and  the  UH-1C  aircraft. 

3.  The  aircraft  shall  be  flown  in  accordance  with  the  flight  envelope 
and  operating  instructions  of  TM's  55-1520-220-10.  and  55-  1520-221-10. 

4.  The  XM-200  loaded  with  27.85  lb  rockets,  will  be  restricted  to  14 
rockets  when  mounted  on  the  UH-1C  and  12  rockets  when  mounted  on 

the  outboard  wing  stores  of  the  AH- 1G.  \ 

5.  The  XM-200  shall  be  mounted  on  the  XM-156  multi- armament  mount 
with  the  4  inch  spacer  when  used  with  the  UH-1C. 


C-O-P-Y 
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AMSAY-R-F 

SUBJECT:  Flight  Release  for  Testing  the  XM-200  Rocket  Launcher 

6.  Test  results  shall  be  provided  AMSAV-R-F  upon  completion  of  the 
test  program. 

FOR  THE  COMMANDER: 


s/Robert  D.  Jubbard 
for  t/CHARLES  C.  CRAWFORD,  JR. 
Director  of  Flight  Standards 
and  Qualification 


C-O-P-Y 
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C-O-P-Y 


DEPARTMENT  OF  THE  ARMY 

HEADQUARTERS,  U.S.  ARMY  TEST  AND  EVALUATION  COMMAND 
Aberdeen  Proving  Ground,  Maryland  21005 


AMSTE-BG  7  Jul  1969 

4-4- 1542-23/24 

SUBJECT:  Interim  Safety  Release  for  Service  Test  of  Launcher, 
XM200  for  2.  75-Inch  FFAR 


President 

US  A  rmy  Aviation  Test  Board 
ATTN:  STEBG-PO-M 


1.  References: 

a.  Letter,  AMSMI-XBT,  dated  5  June  1969,  subject:  Safety  State¬ 
ment  for  Launcher,  Rocket,  Aircraft,  2.75-Inch,  XM200,  Inclosure  1. 

b.  Letter,  AMSAV-R-F,  dated  11  June  1969,  subject:  Flight  Re¬ 
lease  for  Testing  the  XM200  Rocket  Launcher,  Inclosure  2. 

c.  Letter,  AMSTE-BG,  dated  5  September  1968,  subject:  Test 
Directive,  Engineering  and  Service  Test  of  Rocket  Launcher,  2.75- 
Inch,  XM200. 

2.  This  letter  constitutes  an  interim  safety  release  for  conduct  of 
the  service  test  directed  by  reference  lc. 

3.  A  review  of  the  test  data  collected  during  the  coordinated  development/ 
engineering  test  program  indicates  subject  launcher  is  safe  for  conduct¬ 
ing  the  service  test  directed  by  reference  lc.  The  restrictions  outlined 

C-O-P-Y 
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C-O-P-Y 

AMSTE-BG 

4-4-1542-23/24 

SUBJECT:  Interim  Safety  Release  for  Service  Test  of  Launcher, 

XM200  for  2.  75-Inch  FFAR 

in  reference  lb  are  to  be  observed.  All  flight  tests  are  to  be  conducted 
such  that  no  firings  are  conducted  over  the  heads  of  personnel.  This 
release  is  interim  since  results  of  all  ET  are  not  yet  available. 

FOR  THE  COMMANDER: 


2  Incls  s /Richard  H.  Miller 

as  t/RICHARD  H.  MILLER 

Acting  Director 
Avn  Mat  Testing 
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Part  E.  Gas  Contamination  Report 

ANALYSIS  OF  MISSILE  EXHAUST  OF  2.75  ROCKET  SYSTEM  ON  AH-1G 
COBRA  FOR  CARBON  MONOXIDE 

(Latter  Report  -  Not  for  Publication) 

\ 

MAJ  DONALD  T.  BUTTS 

\ 

September  1969 

\ 

\ 

Av’ation  Medicine  Research  Division 

U.  S.  ARMY  AEtOMEDICAL  tESEAKCM  UNIT 

FORT  RUCKER,  ALABAMA  36360 
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ANALYSIS  OF  MISSILE  EXHAUST  QF  2.75  ROCKET  SYSTEM  ON  AH-1G 
<»  , 

COBRA  FOR  CARBON  MONOXIDE 


INTRODUCTION 


Analyses  for  carbon  monoxide  in  the  missile  exhaust  from  firing  2.75  rockets 
from  the  AH-1G  Cobra  in  flight  were  conducted  at  Yuma  Proving  Grounds,  Yuma, 

Arizona,  by  US  Army  Aeromedical  Research  Laboratory  personnel. 

•  / 

METHOD 

Data  was  obtained  by  means  of  a  Co  Det  carbon  monoxide  analyzer  mounted 
in  the  cockpit  with  air  samples  taken  from  the  level  of  the  pilot's  head.  Somples 
were  taken  continuously  during  the  firing  of  various  numbers  of  rockets  on  different 
firing  runs  with  the  cockpit  vents  open. 

y 

RESULTS 

Figure  *1  shows  the  number  of  rockets  fired,  the  exposure  of  carbon  monoxide 
in  terms  of  carbon  monoxide  parts  per  million  X  minutes  which  the  crew  received,  and 
the  calculated  rise  in  blood  levels  of  carboxy  hemoglobin  which  oould  be  expected 
from  that  level  of  exposure. 

COMMENT 

A  review  of  the  data  in  Figure  *1  shows  very  low  carbon  monoxide  exposure 
levels  and  very  small  increases  in  the  percentage  of  blood  carboxyhemoglobin. 

Bearing  in  the  mind  that  one  would  not  be  in  danger  of  carbon  monoxide  intoxica¬ 
tion  until  a  blood  level  of  10%  is  reached,  it  becomes  obvious  that  a  crew  could 
not  fire  enough  missiles  in  a  twenty  four  hour  period  to  risk  carbon  fnonoxide 
poisoning. 

It  is  further  obvious  by  looking  at  the  data,  that  many  factors  influence  the 
carbon  monoxide  exposure  besides  number  of  missiles.  In  several  cases  a  smaller 
number  of  missiles  appears  to  have  yielded  a  higher  CO  exposure.  This  discrepancy 
can  be  explained  on  the  basis  of  variation  in  wind  speed  and  direction  relative  to 
the  gunship,  variation  in  length  of  time  the  gunship  flies  toward  the  target  after  firing, 
and  possibly  many  other  factors. 
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CONCLUSION 


\  summary,  the  2.75  racket  system  tested  on  the  AH-1G  Cobra  does  not 
o.opeor  to  present  a  hazard  in  terms  of  carbon  monoxide  exposure  to  the  crew 
during  firing  operations. 


\ 


\ 


i 
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NUMBER  OF 
MISSILES 

\ 

CARBON  MONOXIDE 
EXPOSURE  PPM.MIN 

CALCULATED  % 
INCREASE  IN 
CARBOXYHEMOGLOBI N 

4 

41.56  PPM.  MIN 

.01386 

8 

87.5 

.02916 

14 

125.31 

.04166 

10  ' 

164.06 

.05466 

34 

156.56 

.05216 

Figure  No.  I 
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Para  The  support  lug  location  will  be  2.  1  Met. 

3.  1. 3.  5,  such  that  when  the  launcher  is 
ref  6  fully  loaded  the  CG  will  be  lo¬ 

cated  approximately  midway 
between  the  lugs. 


Para  The  detent  shall  not  incorporate  2. 3  Met 

3.  I.  3.8,  an  item  which  must  be  replaced 
ref  6  for  each  rocket  firing. 


APPENDIX  HI.  DEFICIENCIES  AND  SHORTCOMINGS 


1.  DEFICIENCIES 


Deficiency 

I.  1  The  electrical 
wiring  was  unsatis¬ 
factory  because: 
a.  The  insulation  on 
the  wires  was  easily 
pinched  and/or 
damaged  due  to  lack 
of  space  and  the  way 
the  wires  were 
routed,  b.  The 
exposed  wires  at 
the  electrical  firing 
contacts  were 
damaged  from 
rocket  blast  and 
deteriorated  with 
use.  c.  During 
reassembly  of  the 
launcher,  the  end 
play  of  the  wires  at 
the  contact  end 
allowed  the  wires 
to  flex  resulting  in 
wires  being  bound 
between  the  tubes 
and  launcher  rear 
bulkhead. 


Remarks 

The  electrical 
wires  from  the 
individual  firing 
contacts  to  the 
aircraft  quick- 
disconnect  were 
routed  through  a 
channel  in  the 
launcher  frame, 
between  the  rocket 
tubes  and  around 
,  the  supporting 
structure.  When- 
condition  a  or  b 
occurred,  stray 
voltage,  electri¬ 
cal  shorts,  and 
misfires  resulted, 
requiring  either 
partial  or  complete 
disassembly  of  the 
launcher.  When 
condition  c  occurred 
stray  voltage  and 
electrical  shorts 
were  encountered 
after  reassembly. 
EPR's  KF-2  and 
KF-3  were  sub¬ 
mitted. 


Suggested  Corrective  Action 

Reroute  the  wires  from 
the  rear  of  the  launcher 
to  the  aircraft  quick  dis¬ 
connect  through  a  con¬ 
duit  assembly  mounted 
externally  on  the  launcher. 
Provide  a  more  durable 
insulation. 


1. 2  The  small 
pin  Which  locked 
the  firing  contact 
shaft  in  the  clear 
or  armed  detent 
broke  on  numerous 
occasions. 


The  shaft  required 
rotating  when  load¬ 
ing,  arming,  and 
unloading  a  rocket 
from  the  tube. 
Wear  on  the  pin 
was  caused  during 


\ 
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Deficiency 


Remark* 


Suggested  Corrective  Action 


this  operation; 
however,  the  pins 
were  broken  by 
the  rocket  blast. 

The  pin  could  not 
be  replaced.  The 
tube  and  contact 
assembly  required 
replacing,  thus 
requiring  partial 
disassembly  of 
the  launcher  for 
outside  tubes  and 
complete  disassem¬ 
bly  for  center 
tubes.  EPR  KF-1 
was  submitted. 


2.  SHORTCOMINGS 

There  were  no  shortcomings  discovered  during  the  test. 
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APPENDIX  IV.  MAINTENANCE  EVALUATION 


Eatry  number  of  each  item 


Croup  number  as  indicated  in  the  Maintenance  Allocation  Chart. 

Component  and  related  operations  as  indicated  in  the  Ma  Wane  nee  Allocation  Chart.  Operas!:  a 
indicated  as  in  Depot  Category  ate  not  shown. 

Maintenance  Level,  Prescribed.  Category  prescribed  by  the  Maintenance  Allocation  Chart  is 
indicated  by  utiltring  the  letters  O/C,  O,  DS,  or  GS.  O/C  -  Operator  or  crew;  O  -  Organisational; 

DS  *  Direct  Support;  GS  -  General  Support. 

Maintenance  Level,  Recommended.  Letters  O/C,  O,  DS,  or  GS  Indicate  the  category  recommended 
by  the  test  agency. 

TM  Instructions,  Adequate.  An  X  in  this  column  indicates  the  TM  Instructions  are  considered  adequate. 

TM  Instructions,  Inadequate.  The  test  agency  reference  number  used  on  DA  Forms  1S9I/202S  is 
indicated  in  this  column,  if  tbs  interactions  are  considered  inadequate. 

Active  Maiaeaance  Time.  Man-hours  used  to  the  cloartt  teach.  If  tbs  operation  was  not  actually 
performed  but  was  reviewed,  the  estimated  active  maintenance  time  is  indicated  by  using  the  prefix 
E.  Average  active  maintenance  time  is  used  if  the  operation  was  performed  more  than  once. 

Life.  Number  of  hours,  miles,  or  rounds  accumulated  before  or  since  this  operation  was  performed. 

An  entry  is  made  each  time  this  operation  is  performed,  followed  by  the  appropriate  life  unit;  i.e. , 

M,  H,  or  R.  An  "S"  will  be  placed  in  this  column  if  the  operation  was  performed  on  a  sampling 

basis  and  not  because  of  an  actual  failure. 

\ 

\ 

Reason  performed.  The  symbol  Hatched"  will  be  shown  in  this  cohima  tf  the  operation  was  per¬ 
formed  as  a  result  of  nnsrhednlsri  maintenance.  If  the  operation  was  performed  as  a  result  of 
scheduled  maintenance ,  it  is  indicated  by  the  symbol  "Sched"  in  this  column.  If  the  operation 
was  performed  only  to  verify  procedures  and  tools,  not  as  a  result  of  breakdown,  it  is  indicated 
by  the  symbol  "Sim"  in  this  column. 
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1NSTWCT10H  SMTT  -  SECTION  2 

flMMy  PgSCWWlQK 

\ 

1  Entry  number  which  will  correspond  to  the  ium  item  eriry  ia  Section  1 . 

2-5  Appropriate  man-hours  used  to  the  cloeeet  tenth.  If  mair-miantae  are  a  more  appropriate  unit  of 
measure,  so  stipulate  ia  Coin  me  I,  Remario. 

6  Total  man-hours  at  recorded  ia  Cohrmm  2  5. 

7  Mas- hours  used  to  the  closest  tenth. 

8  Remarks  as  appropriate. 


GENERAL  Pam  •rill  be  assembled  on  thii  chart  by  functional  group*  tad  la  numerical  order  withia  group*. 
COLUMN  DESCRIPTION 

1  Record  one  of  the  following!  Federal  Stack  Number,  Technical  Service  Part  Number,  Manufacturer's 
Part  Number,  or  Drawing  Number  la  this  order  of  preference. 

\ 

2  Noun  Nomenclature .  Self-explanatory. 

3  Maintenance  Level,  Preecribed.  Maintenance  level  as  prescribed  by  the  pert*  list  under  review: 

O/C  -  Operator/Crew;  O  -  Organisational;  DS  •  Direct  Support;  GS  -  General  Support. 

4  Maintenance  Level,  Recommended.  O/C,  0,  DS,  or  GS  indicate  Maintenance  Level  recommended 
by  the  tea  agency. 

5  Life.  The  number  of  hours,  miles,  or  rounds  accumulated  before  or  since  this  part  was  replaced. 

An  entry  in  this  column  is  made  far  each  part  used  followed  by  the  appropriate  life  unit;  i.e. ,  M, 

H,  or  R. 

6  Reason  Used.  The  symbol  "Unached"  will  be  shown  in  this  column  if  the  pert  was  used  as  a  result 
of  unscheduled  maintenance.  If  the  part  used  was  the  result  of  scheduled  maintenance,  the  symbol 
"Sched"  will  be  used.  If  the  part  was  consumed  to  verify  procedures  or  tools,  not  as  a  result  of 

breakdown,  the  symbol  "Sim"  will  be  used. 

«) 

7  Group  Number,  Cion  Reference.  Pam  usage  by  maintenance  operation  is  indicated  by  cross 
referencing  to  the  group  number  from  Column  2  of  the  Maintenance  and  Reliability  Analysis  Chart. 

8  Remaria.  If  the  pert  usage  is  related  to  any  other  subtext  covered  in  the  body  of  the  test  report,  the 
paragraph  number  for  cross  reference  is  indicated.  If  an  EPR  is  related  to  the  part  used,  the  EPR 
number  will  be  inserted  in  rids  column. 
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number  of  tubei  were  available  to  replace  8  additional  malfunction*. 
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.  INSTRUCTION  SHUT 

\ 

CENTRAL:  All  special  tools  provided  with  the  test  item  will  be  evaluated  to  determine  their  function,  ade¬ 
quacy,  category  of  use  and  desirability.  Any  requirement  for  additional  special  tools  or  recommendation 
for  deletion  of  special  tools  will  also  be  reported. 

COLUMN  DESCRIPTION 

1  List  all  special  tools,  their  noun  nomenclature,  and  identifying  past  number. 

2  Give  function  of  special  tool. 

3,4  List  maintenance  category  that  special  tool  was  designed  to  be  used  at  in  column  3.  In  column  4 
indicate  confirmation  or  recommendation  for  usage. 

5,6  Indicate  the  adequacy /inadequacy' of  the  tpecial  tool  in  relation  to  its  intended  use. 

7  Include  information  as  to  change  in  category  of  use  (column  4)  or  inadequacy  of  the  tool  (column  6). 
Refer  to  paragraph  in  report  that  contains  substantiating  data. 


MAINTENANCE  LEVEL 


MAINTENANCE  PACKAGE  LITERATURE  CHART 


flSUU/CTlgK  fflgl. 

column  description 

1  Give  Army  publication  or  draft  manual  number. 

2  Number  of  copies  received.  Insert  "O"  if  none  wen  supplied.  Use  Para  HU,  Chapter  9,  of  AR  310*3 
as  a  guide  to  determine  those  manuscripts  and  publications  that  should  accompany  the  test  item. 
Manuscripts  and  publications  contained  in  the  maintenance  package  should  cover  operation  functions 
through  general  support  maintenance  and  should  specify  the  categories  involved. 

3  Complete  title. 

4  Fill  in  date  manuscript  (MSS)  or  pubUcation  was  received. 

5  Fill  in  date  test  item  or  materiel  was  received. 

6,7  Insert  "X"  in  appropriate  block.  Minor  errors  on  1598/2028  forms  are  not  in  themselves  sufficient 
reason  to  term  a  manuscript  inadequate.  Evaluation  may  be  omitted  if  fewer  than  25  percent  of 
the  specified  maintenance  operations  were  performed. 

8  Insert  date  1598  form  was  forwarded. 

9  In  addition  to  appropriate  remarks,  explain  if  manuscript  was  not  evaluated. 
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MAINTENANCE  PACKACt  LITERATURE  CHARI 


1. 


APPENDIX  V.  REFERENCES 

USATECOM  Regulation  385-0,  "Safety  Release,"  2  October  1902. 

2.  Letter,  CDCMR-O,  US  Army  Combat  Developments  Command, 

24  October  1962,  subject:  "Approved  Qualitative  Materiel  Requirement 
(QMR),"  (U),  with  1  Inclosure,  QMR  for  Armed  Helicopter  Weapons 
Systems . 

3.  USATECOM  Regulation  385-7,  "Safety  Confirmation,"  18  December 
1  Qo2 . 

4.  USATECOM  Regulation  750-15,  "Maintenance  of  Supplies  and  Equip¬ 
ment,"  10  July  lQc5. 

5.  USAAVNTBD  Memorandum  750-2,  "Maintenance  of  Supplies  and 
Equipment,"  25  January  19oo. 

o.  Technical  Requirements  for  Launcher,  Rocket,  Aircraft,  2.75-Inch, 
XM200,  lo  August  19o8,  AMSMI-RLR,  US  Army  Missile  Command. 

7.  Letter, \  AMSTE-BG,  US  Army  Test  and  Evaluation  Command, 

5  September  1968,  subject:  "Test  Directive,  Engineering  and  Service 
Test  of  Rocket  Launcher,  2.  75-Inch,  XM200,  USATECOM  Project  No. 
4-4-1542-23/24." 

8.  Test  Plan,  "Service  Test  of  the  XM200  2.  75-Inch  Aircraft  Rocket 
Launcher,"  USATECOM  Project  No.  4-4-1542-24,  US  Army  Aviation 
Test  Board,  November  lqo8. 

9.  Chart  No.  10240o50,  "Preliminary  Maintenance  Allocation  Chart; 
Launcher,  Rocket,  Aircraft:  2.75-Inch,  XM200,"  (including  tool 
pages),  30  April  lQo9. 

10.  Maintenance  Support  Plan  9-10Q0-203/204,  "Launcher,  Rocket, 
Aircraft:  2.  75 -Inch  XM200,"  June  1969. 

11.  Preliminary  Operating  and  Maintenance  Manual  9-1090-204-12/2, 
"Launcher,  Rocket,  Aircraft:  2.75-Inch,  XM200,"  June  1969. 


12.  Technical  Manual  9-1090-204-35  (Extract). 


APPENDIX  VI.  ABBREVIATIONS 

\ 


AC  No.  -  Action  Control  Number 
AGL  -  above  ground  level 
app  -  appendixes) 

AR  -  Army  Regulation 
c.g.  -  center  of  gravity 

EPR  -  Equipment  Performance  Report  ^ 

fie  -  figure(s) 

FSN  -  Federal  Stock  Number 
in.  -  inch(es)  i 

KLAS  -  knots  indicated  airspeed 
lb.  -  pound(s) 

LSFFAR  -  Limited-Spin  Folding -Fin  Aerial  Rocket 
MAC  -  Maintenance  Allocation  Chart 
min.  -  minute(s) 

MOS  -  Military  Occupational  Specialty 
MRTS  -  Mean  Rounds  to  Stoppage 
No.  -  number 
para  -  paragraph(s) 

POMM  -  Preliminary  Operator  and  Maintenance  Manual 
QMR>*  Qualitative  Materiel  Requirement 
ref  -  refereince(s) 

RDTE  -  Research,  Development,  Test,  and  Evaluation 
TM  -  technical  manual 

USAAVNTBD  -  United  States  Army  Aviation  Test  Board 
USAARL  -  United  States  Army  Aeromedical  Research  Laboratory 
USACDC  — -  -United  States  Army  Combat  Developments  Command 
USAMICOM  -  United  States  Army  Missile  Command 
USATECOM  -  United  States  Army  Test  and  Evaluation  Command 
v.d.c.  -  volts  direct  current 
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Commanding  Genera! 

US  Army  Materiel  Command 
ATTN:  ASVCPM-AI 
Washington.  D.  C.  20315 


The  US  Army  Aviation  lest  Board  service  tested  the  XM200  2.75-Inch  Rocket  Launcher  to  determine  its  suitability  for 
.Army  use.  The  test  was  conducted  at  Yuma  Proving  Ground,  Arirona,  in  July  1969.  The  XM200  was  installed  on  U^i-lC 
anc  AH-IC  Helicopters  and  ground  and  flight  tested  day  and  night,  with  an  expenditure  of  1.564  aerial  rockets.  The 

XM200  generally  met  the  Technical  Requirements,  except  in  the  area  of  reliability.  Two  deficiencies  were  discovered-- 

\  ‘ 

one  in  the  electrical  wiring  and  one  in  the  contact  detent  assembly.  These  deficiencies  resulted  in  excessive  unscheduled 
maintenance  and  decreased  operational  reliability.  It  was  concluded  that  the  X.M200,  in  its  present  configuration,  is  not 
suitable  for  Armv  use,  and  that  it  is  not  an  acceptable  replacement  for  the  XM159(  )  launcher.  It  was  recommended  that 
the  XM159(  )  not  be  replaced  by  the  XM200.  ih^it  immediate  action  be  taken  to  correct  the  deficiencies;  and  that  after  the 
deficiencies  are  corrected,  a  check  test  be  conducted. 
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